MECHANICS -AUTOS-HOMEBUILDING 


POPULAR 
SCIENCE 


MONTHLY 


January 35¢ 


the New 


t Moon 


PAGE 124 


U.S. PAT. APP. NO. 408639, 


v7 


E 
NEW TYPE BATTERY USED ALL OVER TH 


NOW AVAILABLE FOR 
AUTOMOTIVE USE 
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Only Fram tests filters in a raging 
dust storm at the world’s first full- 
size dust tunnel. The Fram Institute 
of Advanced Filter Research and 
Design assures you the most efficient 
filter protection possible. 


Only Fram has developed oil, air, 
fuel and water filters for complete en 
gine protection. Whatever the make 
‘or model of your engine, Fram Fil 
ters will safeguard its life against 
airborne abrasives, crankcase con- 
taminants, sludge, dust, dirt and 
rust at every vital point. 


Only Fram offers the quality that is 
preferred most—that’s why FRAM is 
standard equipment on more cars and 
trucks than any other make! And 
Fram backs up this quality with the 
strongest, most liberal guarantee in 
the filter industry! 


Only Fram “is preferred by motor. 
ists more than 2 to 1 over other 
brands,” according to national sur- 
veys. Get the best engine protection 
your car can have—stop in at your 
nearest garage, service station or car 
dealer and insist on genuine Fram! 


Here’s where you 


FEEL THE BIG DIFFERENCE 


with new Perfect Circle 2-in-1 chrome piston rings in your engine! 


Bring back the full power of your engine— 
power that flattens out the steepest hill: 
flashing engine response that means safer 
“passing power” on the highway! 


Perfect Circle’s 2-in-1 Chrome set brings new 
life to tired engines. Both the top rings and 
the oil rings are plated with thick, solid 
chrome that resists the terrific heat, pres- 
sure and friction resulting from combustion. 


Entire area of ring travel is protected against 
wear—life of cylinders, pistons and rings is 
more than doubled! That’s why you will enjoy 
thousands of extra miles of sustained power 
with positive oil control. See your Doctor of 
Motors—your skilled automotive mechanic! 


Perfect Circle Corporation, Hagerstown, 
Indiana; The Perfect Circle Co., Ltd., 
‘Toronto, Ontario. 


PERFECT CIRCLE 
2-in-1 chrome piston rings 


THE STANDARD OF COMPARISON 
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Pay on Easy 
Book a Month Payment Plan 


These Priceless 
fine now caer fe | 
°womon ENCYCLOPAEDIA 


BRITANNICA 


Britannica will provide instant and authen- 
tic information on every conceivable sub- 
thought .. . or study. 


It will assure every member of your fam- 
ily the constant companionship of the 
world’s greatest minds as your consultant 
or teacher. 

It will build self-confidence . 


talk intelligently upon every 
at enters into the lives of success- 


Britannica will enable parents to work 
more closely with ildren at home 

ig them build a more solid foun- 
dation in today's highly ‘competitive so- 
ciety, Leading educators say t60 many par- 
ents ieave the entire educational job up to 
the teacher at school. 

Britannica will help every member of 

your family to develop informed and sound 
thinking. 
Send now for Free 32-page Preview 
Booklet giving you, without obligation, a 
new conception of how valuable the 
ENCYCLOPAEDIA BRITANNICA can be in your 
ome. 
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Can you profit by their mistakes? 


You needn't make that mistake. “going to school,” without inter- 
You can get that better job, those fering with your present job or 
big promotions, the regular raises your social life. 


that so many I.C.S. students re- yoy can stedy with LLC.5. ot home, 
port. And you can do it without your spare time! 


When you study with I.C.S. you but making sure you pick the 
have 277 courses to choose from. course that’s right for you! 


And part of our job here at I. C.S. "YOU get expert guidance FREE from 
is not only giving you instruction L@.S.! 


"Failed t« 


Your opportunity is right here on 
this page. Don’t pass it by. Don’t 
put it off. Mail the coupon now 
and let us send you our 3-book 
career kit, 


For Real Job Security—Get an I. C. 8. Diploma! _ I. C. S., Scranton 9, Penna, Member, National 
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_Duraclean, denier 
mit Hh yous This. bush 


ett Bi eeabligted 


iat rows from 
REPEAT ORDERS “and ‘customer, RECOMMENDATIONS 
ditigent. and ‘Alert dealers can drone, an hourly profit of $8.00 on own 
ness of sour service plus 83,0 (CH serviceman at National Price 
fon, for which, eonally and Guide ‘charges. Mall coupon teday for full details; 


HP hetdedt we wil Nelp Rance vou 
You are Trained ina ‘What Dealers Say 


New Profession . . . to Revive, Clean, 
Protect Home Furnishings Pricer eniata 


‘You have the opportunity to steadily increase the income for your | *"comiran buratleniag fort" Army. 

family month after month and year after year without waiting for |W; We're din 

a raise, Duraclean dealers enjoy unusual profit on both materials 

and labor ..'. after paying servicemen or salesmen, Se 

dered IN the"home, Some have shops or offices 

from their "home with no overhead expen: Say 

needed. We show you 27'way's to bring custo you. aR 
‘Our MUTUAL COOPERATION progrom gives you many unique and 

continuous advantages: Notlenal Advertising in Life, MeCalla, House & 

Garden, Maclean's (Canada) and dozen others, See ot. '. Page 

ad in Feb. House Beautiful. Copyright and tredemerk protection. Cer 

ticle approves equipment and materials, Prodvem Imvuronce, Slx-yeor | Meuse and’ Garden ule 

Worranty. Pocket Demonstrators. Sales Book, Ac elders & Corde, Tested | vit furnishings same ‘out Beautiful” 

Ads. Ad Cots & Mon, Store Display Cords, Rodi ‘era, Commer 1 Davie 

Hine Show tenth Dlepley. Publicly Prearem Kets Free local news ‘i th 

stories, Pras toborsiery research and de 

tins, 


Mere quotations in our literature, 


Poon 
fave used cars Duracleaned, You have a high hourly: income {ro 
the day you start «even while atill employed 


Duraclean Revolutionizes Old Methods 
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cahtngentoret nagurat fubriation to wostyandé other fibers 
ied) by the electri: Pp Poamovator Wright! be 


Pi not t6 hha 
‘They appre 
such “service 


treatment Prt 
‘Glothine: blankets, plano-felts, auto-nteriors, ete 


EASY TERMS: 3 nodes ponent 
Peslanee trom fornia everything fom 
Tiwdlng' enough materials te retern TOTAL. lavet 


FREE Booklet . . . Send for it NOW 
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idg., Deerfield, Illinois 


A Puraciean desler 
seek with you in S08 wot 


This FREE SAMPLE LESSON 


~ will prove you can become an expert 


ACCOUNTANT... AUDITOR 


FREE SAMPLE LESSON 


We offer you this free sam= 


hrough actu 
ting work—learn 


One out of 
every 13 of all 
C.P.A.'s in the U.S. 
has been trained 
by the LaSalle 
Problem 
Method 


GOOD-PAY JOBS 
IN 3 BIG FIELDS 


If you were an expert accountant right 
now, chances are you would find yourself 
‘among the highest-paid of all professional 
men and women. Accountants earn moce 
than many men in other major professions, 


‘There are theee bie fields of opportunity 
‘open tw Accountancy-trained men and 
women . .. opportunities that are wide 
‘open and highly inviting, offering maxi- 
mum ‘and job security in good 

And under LaSalle's "Prob 
em Method" you can atart earning while 
‘tll learning—either in spare-time or full- 
time employment . . . of i business for 
your with no capital required. 


« plus free sample 
Jesson. Thecoupon at right willbring both to 
‘you without cost or obligation. LaSalle Ex- 
‘tension, 4178, Dearborn St., ChicagoS, IIL 


F you have been envying the high 

incomes and good jobs enjoyed 
by thousands of men and women 
‘Accountants today... .incomes range 
ing from $4,000 to $10,000 and more 
per year... why not launch such a 
‘career for yourself? 


Do you doubt that you can? 


‘Then let us send you—without 
cost or obligation—the 
Number One with which 
has started several hundred thous 
sand men and women toward successful accounting careers. We want you to 
tee for yourself how this remarkable method, originated by LaSalle, makes 
‘Accountancy simple, interesting, practical, and certain 

step-by-step to a complete mastery of Accounting—and on up to the Cert 
Public Accountant Certificate if you 80 aspire. 

Tt doesn't matter whether you've had previous bookkeeping experience, or 

whether you don't know a debit from a credit. Whether you wish to qu: 
advanced accountant, cost accountai 
specialist, or you'll find in LaSalle's 
ct plan to prepare you rapidiy and inexpensively—ia, 
spare hours at home—without losing a day from your present job. 

So right now, today ... if you are an adult, employed, and earnestly ambitious 
for rapid advancement in one of the highest paying professions . . . send your 
name and address on the coupon below. We'll send the free sample lesson—plus 

arcer opportunities and how you can qualify 


tor, government 


‘Member, National Home Study Council 
Dept. 183H 417 5. Dearborn Street, Chicago 5, Illinois 
‘the Profession That Pays 


Tt ean do the same for you. Mail it today! 
Clip Coupon... Mail TODAY! -~- << 
LaSalle Extension University . . . A Correspondence Institution 
XES, Lent toate how LaSalle's"Prghlem Method” works. how Tcan aualify 
for high"pay, Ascouatancy positions. Send Free Sample Lew 
Sil without cot or obligation. 
Name... --+ 


Serect Address. 


Giey, Zone & State... 
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VALUES TO $5 
= 99 
ANY 

ARTICLE C 


CHOICE 
ANY 4 FOR 2.99 


German Binoculars S 
‘The ISOLAN Binocular fits in 
the palm of your band ‘but. 
Eived ‘clear, sharp, “magnified 
iewing. Optical lenses are pre= 
cision ‘nade. Wonderful for 
theatre and. Watching spor 
Hep. 198. Made" in West Ger 
Py 

99 


like magic! 
‘The AEROMAT fountain 
spray attaches to your gar~ 
den hose—washes your car 
in minutes. 3-foot tele 
being handle. Special 
built. suds chamber 
Detergent supplied. Soft, 
silky Durostyrene brush 
head. Sold for up to $5— 
NOW 99¢. Order by No. 444, 


ri 


yk 10-IN-1 Army Officer's 
No. 880 


+r $2.98 Walking Doll—99¢—No. 540 
+r Imported Power Telescope—99c—No. 160 
st $3.98 Black Forest Hunting Knife—99c— 


}0-C 


+k $1.98 Famous Spectoscopes—TWO PAIR 


99c—No. 90 


ye Regular $4.95 Trans-Kleer Storm Win- 
dow Kit — 1.99 — No. 47 
(ENOUGH TO MAKE 10 WINDOWS) 
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IMPORTER’S 
ACRIFICE 


Ss 
SALE 


VALUES TO $5 
= 99 
ANY 

ARTICLE C 


CHOICE 
ANY 4 FOR 2.99 


MUST RAISE $250,000 


‘We placed orders fer aver $250,000 with various Eure- 


GET 30 BETTER 
SHAVES FROM 


POCKET MICROSCOPE GIVES 


2,500 TIMES 
AREA MAGHIFICATION! 


3-color POLICE FLASHLIGHT 
throws red, white 


PRICE! 


Police Piaahlight can 
how be yours! Police 

& tire “departments, 

Rave ‘been orderiny 

by the eatlond-¥.¥. City 

policemen alone have or 

ered thousands! Pushbuttons. give 
Sou red. green or white beam Instant 
iy. HI-Gio reflector increases beam in- 
tensity—visible miles away! Great for 
highway emergencies. Formerly. sold 
for ns muuch 02 $5.00. ALL-METAL DESIGN. 


No. 75. =.99¢ 


ONE BLADE! 


HONIKRON—new marvel of Ger- 
man ingenuity — gives you 30 
OR MORE SHAVES FROM A SINGLE 
BLADE! Hones & conditions old 
}& new double-edge blades to an 


M-V unbelievable sharpness. Does It 


fn a few seconds—just whisk 
the plunger back & forth a few 
times and you have a factory 
sharp blade! 

Bi issbecerovanwsatixsii0e 


10 —-IN-1 


IMAGINE! 10 separate optical instru- 
ments In ONE compact unit—mag- 
nifying glass, reading glass, tele- 
Scope, compass, binoculars, inirror, 
solar watch, cainpfire lighter, mag- 
ifying mitror and vextile tester. 
Folds into small space—carry It In 
Your pocket, One of the most amaz- 
ing gadgets in years) Imported from 

‘West Germany. No. 93. ar 


4-STAR S PECIALS | TSPECIAL COUPON FOR THIS SALE = 


I THORESEN’S, Dept. 7A 


Knife —99¢ — | 


352 Fourth Ave., New York 10, N. Y. 


J Presse sn, me the stems, 
Pitas, Seetahuels isthed 


STATE 


L- == = = = 


For Good Pay, Interesting Work, Security 


Learn Electric 
Appliance Repair 


AT HOME IN SPARE TIME 


Pick up 93, $4, $5 an Hour in 
Spare Time Starting Soon 


Start soon to fix electric toasters, clocks, fans, vac- 
uum cleaners, ete, for neighbors and friends. Spare 
time work done in y 

room can earn you $3 to $ 
easy it is to incre 
how you can pa 


for thi 
times over with spare time earnings. 


Learn and Earn With Thi 


Appliance Tester You Get 


This course includes the parts to build this 
sturdy portable appliance tester that helps you 
find ele You 


start making money soon after your training starts. 


Train Now for Greater Security 
Low Price —Easy Terms 


Today's automatic electrical appliances need expert 
ig. The man who knows a good trade like ap- 
pliance repair has a secure future. Put your spare 
time to good use. Invest $2.50 down and $5.00 a 
month in a better future. Write Electrical Appliance 
Training, National Radio Institute, Dept. BAG, 
Washington 9, D.C. 


uild a better future, Get into a field where there 


is important work and the security that cones 
from knowing a good trade. The elec ppliance 
Topait business ollers OPPORTUNITY. FOR 
YOU. Every wired home today has an average of 


8 electrical appliances. Up to 10 million new ap: 
plianecs are sold every year. Owners pay well to 
‘cep them in repair and enjoy, the convenience 
they provide. That means there’s a fast growing 
need for trained men. 


Opportunities Increasing For Men 
Who Know This Profitable Trade 


You may want to be your own boss so you can en- 
joy the profits of your business, Or you may want 
© qualify for the better Job of Service Manager or 
Supervisor in an Appliance Servicenter: Or perhaps 
you want tosupplement your income doi ig electrical 

ppliance re your spar 
time. Oppor! this grow 
ing field is send for fre 
book and see what the Electri- 
cal Appliance field offers youl 


n proves our meth 
al ook 


xe 
ake your’ future “more 


NATIONAL RADIO INSTITUTE 
Dept. BAS, Washington 9, D. C. 
‘lease send me Electrical Appliance Training Lesson 
nd Book Free. (No salesman will call.) 


Age 


Zone... State. 
ROVEO MEMBER NATIONAL HOME STUDY CoUNCIL B 


JANUARY 1956 9 


BARGAINS 


BARGAINS] 


@ To Obtain Information on 
Rare Money Making Offers! 


TOYS, BOOKS, JEWELRY, GREETING CARDS, 
COSMETICS, HOUSEHOLD MERCHANDISE, 
APPLIANCES, INDUSTRIAL MATERIALS, 
MACHINERY, TOOLS, ETC. 


as 10c-25¢ on the Retail Dollar!! 


Steir hue dou sbend! THils MAY BE MAMD TO BALLAVE, BU Tr is The THUTI 
YOU Can make FANTASTIC PROFITS Buying Up Bargain 
‘Merchandise CHEAP and Selling It CHEAP 


Thousands of Agents, Saleen, De 
AWGALNS 


DON'T Toke Our 
Word For it—Here's 
What Subscribers Sey 
pea rermety Ba — 
Unique “Subscribers Shopping Service” En- 
ables You to Buy Big Name Merchandise at 
TREMENDOUS SAVINGS 


a, feuure, in ANY, OTHE MAG AZINE. 


ChE 
ZINE."—M. €., Ark. 
sic Tam very pleased 
with BARGAINS. 1 


You wou't toa 
ose 


“dust roeived my 
Lit’ copy of “Banains” 
and vel ime, itis all 
lalmed! 8&0 
se a 

Twas the reelp- 
lent of my Ist copy a 
few ‘days’ ago. i am 
Completely satisfied 

‘th de pevidical 
to express 
my apreciation fo you 
for ‘having made ‘the 
magazine available. to 
ine. I shall be pleased 
10" cnt y= 

Seription as long as 
imayaaine is avallabl 


Bargains” Is the ONLY Publication of its 
Kind in Existence! 


Hon" uue itt MANGAiNs fe" available hy nabacription 
‘Mead the glowing leiters by subsceibery who received 
ph vopies Set Welt AMIAZED ‘by HM nentatonat 


SAVE Up to $1,000—EARN Up to $3,000 
We oneay believe tat 1s poulble to SAVE wp 10 $1,000-— 


SEATS a cies cal 
ikeS yee Most? Wily’ NOT PROVE Thins FoR 


Hats ful eerie. exe 
t Vie per month 


aes. Wash. a Mout Id preat money saving isives of RANOATSS! 
Every, One OF THESE ais 

teens hee in OUR $2.00 Per Year—12 Big Issues 
(Regular price, $3.00 per Yeor) 


‘Special Limited Time Offer 
to Cte" 10,000 New Subscribers! 


Your Money Back IN FULL 
the First Issue Doesn't Please You! 


"8 FACE 


FILES & WERE NOT 
SOLICITED IN ANY WAY 
‘OR MANNER! 


‘yeu Fecelve dovsn't 
after be more FAIR than thie 


POWERFUL quarantes? 


i} 
1 
1 
Sangin ae | 
1 
1 
Tower Press, Inc., P. 0. Box 591-SA, Lynn, Mass. ! 


POPULAR SCIENCE 


IS THE ONLY BIG TABLOID PUBLICATION in 
Existence That Tells You WHERE & HOW 
—EVERY MONTH— 
®@ To Buy Bankrupt, Closeout, Surplus Bargains! 
®@ To Buy Items at Wholesale! @ At Below Wholesale! 

®@ To Buy Many New & Unusual Items! 


IE creme 
| 
| 
| 
| 
! 
1 
! 


Here's a FEW Samples of the 
Bargains Usually Found in 
“BARGAINS”! 


© PENCILS, 57146 per Grom! 
‘© 25¢ Rudeloh the Reindee 
Brooches, 2¢ each 
‘© Plostic Toy GUNS, 2¢ echt 
31. Mulfirs, Seorfs, 12%4¢ each! 
* Double edge raror blodes, $1.50 
per 10001, 
‘© LADIES APRONS, 614¢ each! 
‘© $2.80 WALLETS, 30¢ eoch! 
© $1. vol, BILLFOLDS, 15¢ eachl 
© $1. Kiddies hondbags, 3¢ each! 


CIGARETTE HOLDERS, 1¢ och! 
BUTTONS, 144 for 25¢1 


78845 ¢.p.m., 


Insect Repellent, 5¢ eoch! 

© New 20" TLV, Pie, $21.95 
och! 

© Fomous brand $18.75 perfume, $1, 
‘och 

© 49¢ Xmox window decor 
er set 

© 51-83 Hord cover books, 20¢ wach! 


ms, 108 


© 50¢ Everyday greeting 
et box! 


cards, 74 


1m deodoront, 24 
cord shutters, 94 


ome records, 30¢ 


© PLUS HUNDREDS OF OTHER 
SENSATIONAL BUYS! 


monn) Pr 


Tower Press, Inc., P. O. Box 591-SA, Lynn, Moss. 
U.K. Here's my $200 for 1 year subscription. Rush 


FULL Wt the ot inoue 


Amazing Proof 
That Anyone Can 
Play Music! 


LAWRENCE WELK 
wi tee en 


No Teacher or Special “Talent” Needed—We Show You How 
to Sit Right Down and START PLAYING REAL MUSIC at Once 


[TS not what we say about easy to understand, even chil- 
‘our wonderful easy: way aren “catch on” Tight away. 
to learn music that really Whole family can learn for 
counts. It's what our 900,000 Btice of one. Coste only a few 
Srupenta ‘say. And) tity musi 

send us thousands of com- 

ments like those below: mau FREE BOOK 
saying it's what they've al- COUPON FoR 

ways dreamed of! A quick, 
basy way of learning to play 
any ‘instrument, | witout 
suffering through dull “the- 


ories.” wiTHouT practicing i 
boring scales and exercises: ice cmeais | daugniere 
WwitHoUT spending time and 3 Bihiy 
money on a private teacher. iprigad | Pehoot te 
ion, dust sit, right, down muse thet 
with the piano, guitar. accord or S4th Successful 
‘and ae Lawrence Welk, » 


Fon or any ligatrun 
actually begin to play, 
little songs at frst, Then 
advanced: compositions, Soon 
you'll amaze your friends. by 
laying almost anything they 
quest! 


Even Children “Catch on” At Once 


Holivicood, caus, 


No “trlck’* methods, You 
play’ real sheet music. Big 
lear pictures and simple di: 2 
Feetlons make every step 80 >. 

12:Year-Old Surprises i= Fe, 

Wer Friends " 

am twelve years old. Thanks ——— = eee fon 
BORE teertuent tn ces aneees, y U. S. SCHOOL OF MUSIC, Stasi 181, Part Washington, N.Y. 
‘Sy ing fiends weve cortaiiy nar= 1 am interested jn learning to play, particularly the instrument 
aed" oPatay Sedireys weet SREPESG Reon, lence pend! te! your” free ifuates = 
Breed ef gieeedtbslon, lease tend’ me your ed book HO, 


water, Texas 


te Poputrty Pie Sevepeee (Use C) Maen fhm 
eer SS He Peer say 
e. nS friends cere Howsiian Guiter() Pipe, Hammond,{_) Trembene () Mandolin 
‘ ned Oee Pent age 


sh % 
finly. suprised. Course "opened i 
Soot to popular Pe Piane Accordion [) Tenor Banjo ()Piecsle — Contral 


oor to papul 
0. 


Basch Do you have the tnstrument? 
1 ae. 
& wit: Lote Popularity! New (rends 
wae bee Tan tage cot ang. | SORE Be iserticcheonesd 
whete! Beer ‘oomuciy'sspuate | Gnderstand"aporccate y Address 
Yeneher™ Now" irited, to Akats: | ssd'converse aout 
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Yes, you can enjoy colorful, durable MATICO Asphalt Tile 
Flooring in your home at amazing low cost by installing 
MATICO yourself. You can’t buy a more economical type of 
luxury flooring than MATICO. It lasts for years . 
to keep sparkling clean and comes in 29 striking 
colors that can’t wear off because colors and marbleization 
go clear through the tile. 

It’s @ cinch to install, too, wi 
yourself instruction booklet 


MATICO's tested install-it- 
le calculator . . . and special 
tool kit. Why, you can finish 
@ room in just a few hours. 

Why put up with a dingy, 
worn-out floor when it costs 
s0 little to install a MATICO 
tile floor yourself. 

See your classified telephone 
directory for the name of your 
MATICO dealer, 


Houston, Tex * Joliet, Il. * Long Beach, Calif. * Newburgh, Nv. 
Manufacturers of: Confetti + Aristoflex * Parquetry * Maticork 
Asphalt Tile + Rubber Tile * Vinyl Tile * Cork Tile * Plastic Wall Tile 


seee==y 


Mark straight I 
the ce 


both die 
chalk and 


MASTIC TILE CORPORATION OF AMERICA 
Dep't. s3-1, 5, Newbural 


Fakes onad ae MATICOrs aoe “on intel pode tate: 
tion kit end complete coler chor. 
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TRAIN FOR A FUTURE IN 


IN GREAT SHOPS OF COYNE— 


Prepare quickly at Coyne for o career with « future 
Whether 17 or up to 45 years of age, prepare 
for your future now, Don't be satisfied with a | APPROVED 
“No Future" job, Train the Coyne way for FoR 
a better job in a field that offers a world of 
opportunities in the years ahead. VETERANS 
WE TRAIN YOU IN CHICAGO 
Learn the easier, practical way at Coyne, on 
real, full size equipment. No advanced educ. 
experience needed. You learn better the Coyne 
Train in the shops of Coyne—where thousands of successful men 
have trained for over 56 years—Coyne is the largest, oldest, best 
equipped school of its kind—established in Chicago in 1899. 
FINANCE PLAN Enroll now. You may pay most of 
tuition later. We have a special plan for men of draft age. 
CLIP COUPON NOW for big new illustrated Coyne 
book. No obligation; no salesman will call. Get vital facts now! 


or previous 


Largest, Oldest, Best Equipped 
‘School Of Its Kind In The U. 8. 


Mail Coupon 
Today for 
BIG FREE 


| QELECTRICITY O TELEVISION-RADIO 
V name... 
1 
Adareas, 
1 
! State... 
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“We're looking 
for people who like 
to draw” 


by Albert Dorne 
Famous tlustrator 
If you like to draw—Ameri- 
Most Famous Artists 
¢ looking for you, We want 
to test your art 


Teo many people miss a 
wonderful career in art—sim 
ply because they don’t think 
they have talent, But my col- 
nd T have helped thousinds of people get 


ted. Like these— 


leagues 


vh Don Smith knew nothing about 
art—even doubted he had talent, Today he is an il 
lustrator with a big New Orleans advertising agency 
—and has a future as big as he wants to make it, 
Don Golemba of Detroit stepped up from rail- 
road worker to the styling department of a major 


automobile cor 
car models, 


pany. Now he helps design new 


Pipe-fitter to Artist 
John Busketta was a pipe-fitter’s helper with a gas 
‘company —until he did something about his urge 10 
raw, Now he's an artist in the advertising depart- 
of the same company. At a hig inerease in pay 


A cowhoy from Miles City, Mont, studied art 
with us. Now he paints portraits and sells them for 
$250 each, And gets all the business he can handle. 


Free Art Talent Test 


How about you? Wouldn't you like to 
you have thé talent for a fascinati making 
art career (part time or full time)? We'll be glad 
to send you our remarkably revealing 8-f 
text, ‘Thousands of people formerly p: 
test, But we'll send it to you free—if you sincerely 
like to draw. No obligation. Mail coupon below. 


1 america's 12 
| Mest Famous Artists 
[Marta 
ia Wheat 

1 “irpenee 
[Seven Debenes 
| 
i 


Send me, with no obligation, the 
Famous Artists Talent ‘Tes 
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Letters 


How to Stay Home While Touring 
Since the new turmpikes bypass 
thing, most of them are alike, and the mo- 
torist can’t tell whether he is traversing 
Maine, Ohio or Tennessee; similarly, as each 
motel tends to attain the national standard, 
the traveler's accommodations each night 
are more interchangeably the same, Since 
there is nothing to do at a motel but look at 
the TV, which is the same that the traveler 
at home, why couldn't he achieve the 


same effect on a five-mile closed cirenit each 
day and stay home—in his motel-like, ranch- 
type house 


Cnrances W. Morton, Boston 


Artificial Gravity 
In the article “Disney Plans TV Trip to 
the Moon” [Nov., p. 99], you say, “Small 
rocket motors set it [the space station] twirl- 

g slowly to create artificial gravity. 
That's wrong. Gravity is the force that 
draws objects to the center, but a whirl- 
ing motion ‘creates centrifugal force which 

throws objects away from the center. 
ALFRED Enpsey, Toledo 


If you are inside an accelerating vehicle 
and cannot observe anything outside it, you 
cannot tell the difference between the effects 
of your acceleration and the effects of grav- 
ity. Twirling is an accelerated motion, and 
to men inside the space station it would 
create a very acceptable artificial gravity. 


janced Wheels Good Anywhere 


If you balance the wheels on your car and 
then rotate them around the car. won't their 


ih 


INVENTORS 


Losensvnowiie: protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
62-A DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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HOW TO REPAIR Chile 
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balance be upset? If so, why balance the 
wheels in the first place? 
Kexsern A. Rozerr, Brooklyn 


Balancing a wheel for a particular loca- 
tion on a car is a practice that only finicky 
racing drivers engage in. With unimportant 
variations, a balanced wheel should run 
equally well anywhere-even on another car. 


In Favor of Horns 


Let's keep the auto horns. [See Letters, 
Dec. p. 18, for other reactions to a reader's 
proposal that hors be outliwed.} With 
the 1956 cars specializing in safety features, 
‘can you imagine their throwing out the horn? 
‘Most drivers have learned to give the button a 
quick little “beep” for non-emergency signals, 
These beeps are usually intended to prevent 
emergencies, especially in signaling your pres- 
ence or approach to another driver who may 
not otherwise see you in time. 

The louder blasts are to get immediate 
action out of the other fellow when the emer- 
gency does not grant time for a polite hint, 
as when a pedestrian steps in front of you 
while he is looking in the other direction. 

Td rather fray the pedestrian’s nerves than 
fray the whole pedestrian. 

Franx Vosten, Louisville, Ohio 


Did you ever start to pass a car and find 
yourself alongside a daydreaming driver who 


drifts into the passing lane, running you off 
the road? A horn comes in handy then! 
, Nashville 


Official Praises PSM’s TV Poll 


‘Thank you for sending this material [the 
final results of the poll on pay-as-you-see 
television, which you'll find on page 202 of 
this issue]. I find it most interesting, 

Ricuanp A. Mack, Commissioner 
Federal Communications Commission 


The Easy Way 

Gus Wilson did it the hard way when in 
your September issue he used a weak make- 
shift spring to get that outboard motor go- 
ing. Could have merely turned both broken 


INV IN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,"’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS + COPYRIGHTS - PATENTS 
142-P VICTOR BUILDING, WASHINGTON I, D. C. 
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pieces of the valve spring end-for-end and 
replaced them in this position. With one 
broken end against the valve-spring seat and 
the other broken end against the opposite 
seat, or cylinder, the two “finished ends” 
would not telescope or screw together—as 
two broken ends do. This simple trick may 
be used if necessary for many miles even in 
racing engines. 

WittiaM Morrow, Antioch, Tenn. 


Plea from a Bike Rider 

I am a bicycle rider. I consider myself 
pretty careful while on my bike. I try not 
to interfere with traffic in any way. But 
sometimes you drivers don't cooperate. You 


open doors on the driver’s side without look- 
ing first, thereby either making me skid to a 


stop, miss your door by inches, or even hit 
you. Sometimes you're in the left lane and 
suddenly you_move over to the right lane 
without signaling. Besides endangering me, 
you endanger other drivers by not signaling. 
And then there’s the driver who creeps be- 
hind me and blows that new sharp horn, 
scaring me half to death. 

Donato Sievert, Brooklyn 


Hand Faster Than Foot? 

Why not use the horn ring to operate the 
brakes? I think this would be even faster 
than Mr. Hemphill’s accelerator-brake sys- 
stem [Sept., p. 121]. 

A. ZaNELLI, Tampa 


Ae 


ja Fans Like Motor Story 

The manner in which your article, “Those 

Little Motors Everybody Uses,” [Oct., p. 

157], presented the evolution of the AC 
motor is to be sincerely complimented. 

LELAND I. ANDERSON 

The Tesla Society, Minneapolis 


How to Unhook a Battery 
An item in “I'd like to See Them Make” 
for September proposed a plastic-coated 


New greaseless way to keep your hair neat all day 


New VITALIS” Hair Tonic with V-7. ~: 
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Prevents dry, unruly 
“gorilla hair” 


New Vitalis keeps hair in 
place and prevents dry- 
ness with V-7, the grease- 
less grooming discovery. 

‘You never have an over- 
slick, plastered-down 
ook. Try it. You'll like it, 


So id idacid 
WOW! WORK OVER ited 


PRACTICAL | es Sag 
PROJECTS with 

THESE PARTS 

AT HOME 


OREN te 


All Electronic Parts 


MAIL COUPON TODAY! 


ember of 
DeVRY TECHNICAL INSTITUTE “*#em! Home Stody Counc! 
4141 BELMONT AVE, CHICAGO 41, IL, Dept. PS-1-M 

1 would like your valuable information-packed publication 
showing how can get started toward a good job or my own 
business in Television-Redio-Electronics. 


a} i - Ade. 
DEVRY TECHNICAL INSTITUTE 


DrFOREST'S TRAINING, INC. 
CHICAGO 41, ILLINOIS 


Apt. 


City. Zone_Stote. 
D.T.1s Training ix Available in Canada 
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try CORTINA’S stort-cut to 


MAIL COUPON FOR 


START SPEAKING 


SPANI 
FRENCH 


ALMOST ml i 


‘AIL, coupon for double-sided, non-breakable ree- 
ord and sample lesson. BOTH FREE! Listen as 

native Instructor speaks to you on record, Ret your 
eyes follow words in sample lesson at same time. Bi 
fore you realize it, you'll be “chatting” easily in your 
now fanguage—with a perfect accent 

Now's the time to learn a new language, Tt gives 
ou such ah advantage in Pusiness. social life. And 

i 


MAIL COUPON NOW 
‘There are no “strings” to this offer. But it may end 


soon Huey {uth Sitbon ith sto bul gone pat 
‘ot special packing, shipping. We'll also 
Send FREE hook descriving full Cortina 
course, No obligation. 


TINA ACADEMY 


(Originators of Phonograph Method? 
Dopt. 121, 136 W. 52nd Street, New York 19,N.Y. 


AT 


Vreonring acabimy, bept133, (en. 1882) 
$SeW Sana Sreen noe York 4K 


nde FY tan eso eck ene} 
Or ese at 
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shockproof battery wrench. Such a wrench 
might be worthwhile in some applications 
but is unnecessary in ordinary battery work. 
The proper way to remove battery termi- 
nals is to remove the ground terminal first. 
If the wrench touches the car structure while 
removing the ground terminal there will be 
no are, since the wrench and the car structure 
are both at ground potential. With the 
ground terminal removed from the battery it 
is then impossible to complete a circuit from 
the hot, or remaining, terminal to any part 
of the car structure. Install terminals in re- 
verse order; the hot terminal first, then the 

ground terminal. 
V. F. Rosste, Inglewood, Calif. 


Motors . . . Motors .. . Motors 

The article in your October issue, “Those 
Little Motors Everybody Uses” [p. 157], 
mentioned that the av- 
erage family uses six cng 
electric motors around et 


the house. I guess we & Dy 
must be good custom- E7 
ers for the electric com- ig 
pany. I looked around 
my home and found 
22 motors: 4 electric 
clocks, 1 garbage dis- 
poser, 1 refrigerator, 1 freezer, 3 record 
players, 2 electric drills, 1 washing machine, 
1 dryer, 1 ironer, 2 fans, 2 vacuum cleaners, 
1 food mixer, 1 furnace blower, 1 electric 
lawn mower, 


Avan Kocan, Detroit 


Easy When You Know How 
T've been told it is possible to make a 
perfectly square, sharp-cornered hole in a 
piece of sheet metal with a round (rat-tail) 
file, but I don't believe it. Isn't this in the 
same class with the left-handed monkey 
wrench, the bucket of vacuum, and a yard 

of skirmish line? 
Manx Roserts, Santa Monica, Calif. 


Not quite. It is possible to file a square 
hole in a piece of thin, ductile sheet metal 


FOLD. FOLD OPEN 


FILE 


with a round file. Fold it in half, then in 
half again. File down to a 45° diagonal 
across the corner where the folds meet. 


HOW TO FIX 


Brakes, Clutches, Transmissions, Rear Ends, Carburetors —Yes, 


ANY PART OF ANY CAR 


USED BY U, 5. 
‘ARMED 
FORCES 


NOW—Whether You're a Beginner or an Expert Mechanic 
—You Can “Breeze Through” ANY AUTO REPAIR JOB! 
MOTOR’S BIG BRAND-NEW AUTO REPAIR MANUAL Shows 
You HOW—With 2900 PICTURES AND SIMPLE 
STEP-BY-STEP INSTRUCTIONS. 


COVERS EVERY JOB ON EVERY CAR BUILT FROM 1940 THRU 1955 


ES, it's as A-B-C to do 
any “Bx 

whether it’s 
adjustment 0 
Just look up the job in the index of 
MOTOR'S New AUTO REPAIR 
MANUAL. Turn to pages cover 
ing job. Follow the clear, illus 

by-step instructions, 
Presto—the job is done! 


No guesswork! MO- 
TOR'S’ Manual 
nothing for 
T 


nder hun 
I it the “Auto 


‘of Over 160 Official Shop Monvels 


from every automobile 


Gathered together this 
wealth of | i 


quickly through the 
tire operation! 
Over 2,900 Pictures! So Complete, Try Book FREE 7 Days 
Se Simple, You CAN'T Go Wrong! ,, SENDNOMONEY! 
BIG BRAND-NEW REVISED Winea the postman 
Edition. Covers everything you need brings Ook. pay. bien 
‘ver $37 chess nothing Firs make 
 inetading ALL. 1955 CARS 


repair specifications. Over saver you've ever seen 
225,000 service and repair facts, In- —feturn book in 7 
structions and pictures are so clear days and pay nothing. 
you can’t go wrong! Mail “coupon " today! 

Address: MOTOR 
Book Dept., Desk 2A, 
250 West” 55th St, 
New York 19, N. ¥. 
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Want the 
low down 


on Hi-Fi? 
Get the facts straight 


from Bogen, famous 
high fidelity manufacturer. 


SEND FOR 
ILLUSTRATED 
56 PAGE 
BOOK 


* Explains the what and why of hi-fi! 
* Reveals shortcuts that will help you get the 
‘most high fidelity for your money! 
Shown Bow to conduct "tenng teatet 
Tells how to plan your installation! 
e equipment that wi 


reproduce music 


01 y. 
ber to see your Bogen supplier for superb high fidelity 
equipment. 


HIGH FIDELITY 
BECAUSE IT SOUNDS BETTER 


MAIL THIS COUPON AND 25¢ TODAY! @ 
David Bogen Co., Inc., Dept. & 


19 Ninth Ave., New York 14, 
Send “Understanding High Fidelity” (25¢ enclosed). 


LY. 
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I eathhit 
ee BROADCAST BAND 
LYOURSELE| 


RECEIVER KIT 


Have you ever experienced the 
thrill of building your own radio? 
Invest a few of your dollars—a 
few hours of your time, and build 
a truly worthwhile broadcast band 
receiver, Transformer operation 
climinates potential shock hazard 
characteristic of “economy” AC 
DC sets, Operatesas radio, phono, 

‘excellent sensitivity. Sime 
i Construction Manual 
Outlines basic theory of radio 
principles. Actually a radio course 
fn itself. Price includes tubes— 
speaker—chassis, etc. Every part 
you need! Order your Heathkit 
Radio Kit today, 


moveL Be? 
$1750 oie 


SHPG. WT. 10 LBS. 


OTHER “BUILD IT YouRSELFY Weathhcts 


Orcilorcope Hi-Fi Preomplifier 
Vocwsm Tube Voltmeter Bottery Eliminator 


Tube Checker 
(and over $0 others) 


WRITE FOR 
FREE CATALOG 


is 


Honditester 
Hi-Fi Amplifier 


HEATH COMPANY 


A Subsidiary of Daystrom, Ine 
BENTON HARBOR 16, MICH. 


LEARN METALCRAFT 


and JEWELRY MAKING 
low Catt Home Teining New Avaliable 


Write for. INTERSTATE TRAINING SERVICE 
Free Booklet DEPT, x2 PORTLAND 13, OREGON 


NEW FALSE PLATE 


FROM YOUR 18 nours 
95 


OLD ONE IN 

AS LOW AS 

Send ux your old broken, cracked or Hose plates and. welt 
ee ees a IMPRESSIONS 


We remake them completely areh 
et SUAMASTEE 20 SAniSPY YOU OR 


foday and we'll RUSH 
‘ight now. Clip thia| 


"ETE, DEEATL. “erin ener 


CHICAGO DENTAL PLATE LABORATORY «= Dept EEA 


Deocborn St Suite 807 


ELECTRICAL 
“APPLIANCE 
REPAIRING 


IN YOUR OWN KITCHEN, BASEMENT OR GARAGE 


EARN at home in your spare time this fas- 
cinating big paying profession 

Tf you are mechanically inclined, can hold 
and use tools, we can give you the training 
aving kits that will enable you to 
~.. Command More Money At Work... A 
Better Paying Job Elsewhere ... Or A Busi- 
Of Your Own! 

hop Method Home Traini 


Cnty hind yous course & 
iready $800.00" 
3. Di 


voula, Me. 


1 work day times at the 
anipyard ‘aad after 4:00 
Toperate trom my cel 


teaches you both 


how to qui 
what to charge, 


Heiss ome Shestieat Arete Cas: 
The tare S 


CHRISTY TRADES SCHOOL 
Dept. D-590) 4904 N, Kedrie, Chicoge 25 


CHRISTY TRADES SCHOOL, Dept. D-5901 
4804 N. Kedzie Ave., Chicago 25, Ill. 
a 1 


PL ated Book on Electrical 
Applian nd Special form for paying later 
NAME, ABCs 
ADDR: * 
city. Zone......State. 
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Pat “10 
‘es You can do ALL | did! 
si 00 | gained 25 Terrific LBS. of 
8 
HANDSOME POWER-PACKED 
, MUSCLES all Over! 
| improved My 
HE-MAN LOOKS 1000% 
| won NEW STRENGTH 
| won NEW POPULARITY 
| Mailed the 
Coupon and 
got these 


aasngemnn OF 
FUN A DAY 
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Which YOU 
" Can NOW get! 


FREE 


if Before $1 


gia CHEST| 
‘cor mn PAL, Now YOU give me s 
10 Tessins snares oar 
fn Your Own Nome Lite Jim Did 
and Vl pve you A NEW NEMAN BODY 
for your OLD SKELETON FRAME 


[1 don't care how 

skinny or flabby you 

Vil make you OVER by 

the SAME method | turned my: 

Seif from a wreck to the strong 
est of the strong. 


YES! You'll see INCHES 
| of MIGHTY MUS 
CLE added to your ARMS 
and CHEST. Your BACK and 
SHOULDERS broadened. 
From head to heels you'li 
be A WINNER In EVERY- 
THING you tackle. 
Mail the ALL FREE cou- 
et PHOTO BOOK 


LAST CHANCE — ALL FREE COUPON! 
1. Photo Book of STRONG MEN 
2. MUSCLE METER 3. Fi 
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| more jobs 
| than ee 


27 months 


rl. Hlecrieal, Chemica 


a ion andi i a 
ines Agmisleijation and Acooting. Also Sty 
ane Siam’ technical 


modest costs 


BUY DIRECT FROM FACTORY 
Write for free booklet 
ond price list 


Need an extra $1,000, $2,000, or more? Make it with an 
DEAL LAWNMOWER 
SHARPENER 


jured. Provide. this 
sential Service with an Ideal® 
Cawamower Sharpener, the only 


ey, 
m ku 


Get the best! 


Get National Schools’ SHOP-METHOD HOME TRAINING! 


Start now! Why wait around for that raise or promotion 
that may never come? Get started now in high-paying 
‘TV-Radio-Electronies! National Schools’ SHOP METHOD 
Home Training prepares you for success in a top-salary 
job or in your own business, You learn all three... Televi- 
sion Radio, Electronies...in one complete course. Our Shop- 
‘Tested lessons and manuals help you master all phases in 
shortest possible time! Send coupon, find out today! 


WHY NATIONAL SCHOOLS LEADS THE FIELD 
Located in the “Television Center” of the world, our staff 
fg in close touch with latest developments and opportun- 
ities. We give you personalized job placement assistance. 
‘We also give you confidential help with both technical and 
personal problems relating to your training, We show 
you how to make Part Time Earnings as you progress. 
Whether you live 30 miles away, or 3,000, you will always 
be pleased with our prompt, friendly service 


DRAFT AGE? Our home training helps you achieve special- 
ized ratings and higher pay grades if you go in service. 


30 MILLION TV SETS 


need regular repair! Color TV 


means more sets than ever be- 
fore. NOW is the golden oppor. | YOUR AGE 
tunity to cah in on this multi 

illion-dollar industry. Or"write 

your own ticket” in broadcast- | 1S NO 


ing, manufacturing, 
and other special 
ized phases! 


opstacte! | 


| 
Send for 


ae! 

cameras, FREE LESSON 
IGEN | Fret BOOK & SAMPLE LESSON 

RRS | Str comvince you! 


<a SEND COUPON TODAY! 
ro ES 


| 
L 


We send you this precision-tested Multitester! Plus parts 
to build Oscillators, Receivers, Signal Generator, Contin- 
uity Checker, Combination Short Wave and Standard 


i 


Broadcast Superh 

this equipment is part of your National Schools course 

NO EXTRA CHARGES! Send coupon for free books! 
NATIONAL SCHOOLS, Q 


world-famous technical, _— 4 hy 
trade school Now in our 


oe LL ees P rN 
NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, California » CHICAGO: 323 West Polk St. 


BOTH HOME STUDY AN! 


NATIONAL SCHOOLS, Dept. R 
4000 sourm ncuron 33 
tos aWoULtS 37, CALIF ‘GHICAGO 7, ILUNOIS, 

Please rush FREE BOOK, “My Future in Radio-Tele- 
vision-Electronies,” and FREE LESSON at once. I un- 
derstand there is no obligation, and no salesman will call. 


Name BIRTHDAY __19. 
ADDRESS = ee 
———— zoNE___state_____ 


interested ONLY in Resident Training ot Lot Angeles 
VETERANS. Give dote of dicherge 
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Inventors 


Take these necessary preliminary steps 
promptly to protect your invention by apply- 
ing for a United States patent— 

~ 


Sketch and describe your inven: 
tion, Sign, date and have this 
disclosure witnessed by two 
people who understand your in- 
vention. Have us make a preli- 
minary search among U. S. pat- 
ents already granted for similar 
types of invention. We then re- 
port to you on the probable pat- 
entability of your invention and 
recommend your further course 
of action, 
XN 7 
Write for our instructive booklet, “Patent 
Protection for Inventors” and our convenient 
“Evidence of Invention” disclosure form. No 


obligation. 
EVANS s. Co. Wud. I Gan 


240-A MERLIN BUILDING, WASHINGTON 6, D.C. 


:INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to patent pi -without any obli- 
gation on your part. 

PATRICK D. BEAVERS 
Registered Patent Attorney 
937 Columbian Building, Washington 1, D. C. 
Py 


INVENTORS 


PROTECT YOUR INVENTION BY A 
U, S. PATENT. SEND FOR FREE 
“INVENTION RECORD” FORM AND 
“PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTA BLDG., 35th FLOOR, 16¢ 
NEW YORK 


i 


SRRREEEEE 


When Writing to Advertisers 
Please Mention Popular Science 


INVENTORS 


‘Whether an invention is patentable can be substantially de- 
termined by a search of the ‘Patene records, Wi 
Obligation, weite for informacion’ expl 

should cake to secure a pate 


NN. RANDOLPH 


Registered Patent Attorney 
205 Columbian Building Washington 1, D. C. 


INVENTIONS 
WANTED 


GLOBAL MARKETING SERVICE 
2420 77th Ave. Dept. 5D ‘Caktand 5, Caltt, 


(OQATENTS 
C.A.SNOW &CO. \ 


REGISTERED PATENT ATTORNEYS 


INVENTORS 


Send for 
PATENT INFORMATION REGISTERED PATENT 
‘Book and ‘ATTORNEY 
INVENTORS RECORD 
without obligation 


GUSTAVE MILLER 


16;P5 WARNER BUILDING 


jASMINGTON 4, D.C. PATENT LAWYER 


The Dark Continents of Your Mind 


DO YOU struggle for balance? Are you forever trying to maintain energy, 
enthusiasm, and the will to do? Do your personality and power of accom- 
plishment ebb and flow-like a stream controlled by some unseen valve? 
Deep within you are minute organisms. From their function spring your 
emotions. They govern your creative ideas and moods—yes, even your en- 
joyment of life. Once they were thought to be the mysterious seat of the 
soul—and to be left unexplored. Now cast aside superstition and learn to 
direct intelligently these pawers of self. 

Accept this FREE book « Let the Rosicrucians, an age-old fraternity of thinking 
men and women (not a religion), point out how you 
by making the fullest use of these little-understood natural facalt 


is a challenge to make the most of your heritage as a human, Write for Free Book, 
“The Mastery of Life.” Address: Scribe Q. K.F. 


‘The ROSICRUCIANS 


fasi 


‘which you poss 


(AMORC) San Jose, California, 


AIRCRAFT INSPECTOR 


VETERANS - - NON-VETERANS 


LET ME HELP YOU EARN 
TOP MONEY in TELEVISION 


—as I've helped these men — 
ine LEARN TELEVISION AT HOME 


= 
meas IN YOUR SPARE TIME 

Now, while demand for trained men is rising, you can prepare for a top-pay, life- 
time career as an electronic technician, television repairman, or studio technician 
. of set up your own profitable business. You don’t need any experience whatso- 
‘ever to add your name to my list of hundreds of successful graduates. 


YoU the equipment you need to 

. rele, set up your own home laboratory and prepare for 
vss" @ BETTER-PAY TV JOB. You build and keep on 
Electromagnetic TV RECEIVER designed and engi- 

neered to tke any size picture tube up to 21-inch. 
(10-inch tube furnished. Slight extra cost for larger 


pana 
LEARN BY DOING 4: port of your training | give 


aa sizes.) ... clo @ Super-Het Radio Receiver, AF-RF 
be ead ae ‘Signal Generator, Combination Voltmeter-Ammeter- 
ad toner’ Ohmmeter, C-W Telephone Transmitter, Public 
he Som m=" Address System, AC-OC Power Supply. Everything 
fasts oes 7 supplied, including all tubes. 
mn ya a aia 
STUDY NEWEST DEVELOPMENTS 7 
My training covers all the latest developments in the fast-growing Television- a 
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — ns “With oer Heating t 
TRANSISTORS — PRINTED CIRCUITS, ete. VETERA a gt 
CHOOSE FROM THREE COMPLETE COURSES with alt radio ma 
1, te ond Talo cn Coe te vow expen nnd ie it 
2 Fart echnicion Couns — previous telning or soperience ie reste required: ed In Yau, $100 


if 
i 
LE 
i 


3. TV Comeroman and Studio Technician Course — 
‘with Radio or TV training or experience. 


‘After you finish your home study training in Course 1 or 2 you can have two 
weeks, 50 hours, of intensive Lab work on modern electronic equipment at 
‘our associate resident school, Pierce School of Radio and Television. THIS 
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! 

FCC COACHING COURSE [eed yee opt icy 82 taut Yo Bros, Mow 

Important for BETTERPAY JOBS 1 rete Ye MSs Psencmesnesmetasny ff 
Bobs tering AT NO EXTRA COST! Top TV jobs go to E'Rate 
‘Clicensed lechniclons. 


EARN WHILE YOU LEARN 
‘Almost from the vor start of your cowte you con sarn exes a 
tmoney by repaing tts for fiends ond neighbors. Many of my umtise’” 


students earn up to $25 a week . . . pay for their entire train- a 
ing with spare time warnings « sliatealaean Cl = | ec 


52 EAST 19th STREET ¢ NEW YORK 3, N. Y. 


Licensed by the State of New York © Approved fer Veteren Training NO OBLIGATION! 
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START AS HIGH AS 
$4,525.00 A YEAR! 


Prepare Now for 1956 Examinations 
Veterans Get Preference 


ity Mail Carri st Office Clerks 
tarriers now get $3:466,00 the first vear of regu 
nt and automatically increase $106 a year to 
n to Men=Womien 18 and, wp. Cle 

wromoted to other postal positions pay 
Ps 


Railway Postal Clerks 


Railway i lr et $3,785 00 the fen year of ela 
employment, ein fon, the frst and hffeenth of eac 
fnonth. {$137.10 ¢ 7 


Ipcreated yeary 
Trans dat 
Te and up 


3 Days On—3 Days Off—Full Pay 

Railway Postal Clerks on Jong runs usually work 3 days and 
have 3 days. off duty or in the same proportion. During this 
ff duity their pay continues just as though they were working. 
‘They travel on a paw when on business. When they grow old, 
they are retired with a pension. 


‘Many Other Positions 


ns are obtainable. Rural Carrie 
Patrol Inspector 


Ste- 
Meat Inspectors—ete. 
lify at once 


Get Free List of Positions 
Fill out the following coupon. Tear it off and mail it today 
though the institute 
result in Your eetting a 
FRANKLIN INSTITUTE, Dept. 
aah tm, without chare, copy of Sake bok describ 
Thours, work, ete and. partial lit of U.S. Civ 

‘Day “jobs. Tell’ me how to prepare for one ‘of 


overnment controlled, this can 
aid government job. 


Age. 
etore “Vou Misiay It.’ Write or Print Pisiniy. 
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A BOAT OF ALUMINUM 


An aluminum boat built with you 
It’s both wide and deep and 

is the Rock of Gib 

ent live boxes 


Big as it is, this Starcraft is light and 
low cost! A real value buy! 


Write for 1956 Boat Catalog 


SIARCRATY oat company 


STARCRAFT 


WORLD'S SMALLEST PRECISION 
2 SUPER POWER 
T 


ransistor Radio 


GOSHEN, INDIANA 


‘STARLITE 
ALUMINUM 
BOATS BY... 


az: 


NGINEERING [ieee 
27 MONTHS 


Bic Demaxp 
FOR GRADUATES 
AERONAUTICAL, CHEMICAL, CIVIL, 
TEAL and ELECTRONIC ENGINEERING 
ENGINEERING DEGREES 


Fear ‘around operation. New 
aa major part of thelr ollege 


Hundreds of young men are earning 


‘Gorernuent approved for G1. 
Scudente fro fe ater aad “2 
i Dee. Send 


DIANA TECHNICAL COLLEGE 


E. Washington Boulevard, Fort Wayne 2, Indiana 


Pleose send me free information on B. S, Engineering degree 
in 27 months as checked, 


DAeronovtical [) Chemical [I Civit 
C Electrical C) Mechonical [] Electronics 


17 pt. Plug 


shows 11% fuel 


saving in 


stock American 


automobile! 


50,000 CAR MILES! Before tare-rime development. the spare 
plug was the most often replaced part of your cat. Engineers 
‘agreed that "ereeping paralysis.” gradual electrode disintegra- 
lon, carbon bulldup, widening gap. burning. Dl 

Insulator fallure could waste one gallon in ten, The wire-rise 
plug goes far beyond the life of the average set of tres the 
average battery, fring lean, hot and steady at $0.00 ear miles! 
‘Mout spectacular spark phug research breakthrough in $0 years 
allows unprecedented warranty. We cvanawrex onearex eas 


HOW 17 PT. FIRING WORKS 
Note electrodes closely. A eireular are= 
Ing aren (four concave segments), Gap 
being the same from all points. Elee- 
Irlelty has property of arcing from 
‘coldest point. Current also ares more 
readily from apex of two planes than 
from face of a fat, metallic surface. Note that there are 16 
‘apexes (where two planes meet) — all the same distanes from 
tthe center electrode. 


PARK ROTATES AROUND CIRCLE. Normal 
tart eronon are spread around the entre 200 daerecs and 
‘round the whole circumference of the center electrode. 


NOW ORDER 
REGISTERED SET FOR 
YOUR CAR AT POPULAR PRICE! 
this registered set of ure-rove Spark Plugs in 
proper series (heat range and gsp) for the ear 
{You indicate In coupon. Now AvAILAMLE rox AsamucAat 
‘squire, oosraIAL mverwes. 


DEALERS AND DISTRIBUTORS — The tire-rixx Spark 
Plug is now in full production. Write for full detals. Distrib 
tors: Please inquire as to status of your territory. 


Lebeic Edemunels 


PLATONIUM-NICKEL ALLOY ELECTRODI 

‘rst majer step beyond platinum alreraft plug electrodes, 
‘Arcing points of this material have continued to function after 
the equivalent of 120.000 ear-mlles. 
SPECIAL SINTERED CORUNDUM INSULATOR Made of 
‘kem-like mineral which conducts heat 20 times better than 
‘ordinary porcelain. Special shape (seen beneath electrodes) is 
‘designed to vaporize and exhaust wet carbon and ol 
INDIVIDUAL INSPECTION — Each cure-riwe Spark Plug Ie 
tested for Bring in oll and for reslatance to 30,000 volts/CM, 
PERMANENT GAP— After months of use, Lare-riae Spark 
Phgs rik 2 Kactory pre-kap. 
SELF-CLEANING Fi 


P tain at 2000 RP 
ret seth Lites Time Plugs. You ean 
feet the diflerence both In your ride and your 
‘pocketbook, Try a sek and let me hear from you 
‘Shout them. Many Thanks. 


LIFE-TIME Spark Plog Division 
CONTINENTAL MANUFACTURING CORP. 
‘Washington Bird. at Motor Ave., Culver Clty 2, California 
Geatlemen: Plewe mall postoaid —sel(a)(reginered) ot 
SUL per plug (nt of sl fr iat of Signe B38) (Or sand 
Si per set balance €.0.D.) California residents add 3% tax 
Mae of my cari jee 
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MEN- WOMEN! ry 


Paint it = 
ath Suede 


SPRAY on 


HOME BUSINESS! 
A NEW INDUSTRY. 


‘at coe: Mea happy 
Prmkomiarm, MAKE $500 to 31000 


Mr CH. Marylond, 


YOURS TO EXAMINE 
WITHOUT RISKIT 
Compe aris tt 
Set morale oie 
Sena 


COAST INDUSTRIES, Det. 1A 
os Anlst, Eat. 


Are you a 


SQUARE PEG 


ROUND HOLE? 


If you're unhappy with your job, disgusted with 
your future and bored with your spare time— 
don't despair. You've got plenty of company. 

Surveys show that NINE out of TEN people 
are in the same fix. But NOW you can do some- 
thing about it. Modern psychological, testing 
can show you the way to work you're best 
Suited for. It can reveal your basic aptitudes, 
abilities and personality iraits. And once you 
KNOW these vital facts about yourself, you can 
do something about changing your present and 
future. Do simple “yes” and “no” answer tests 
at home, Mail them to the Institute. You receive 
4 comprehensive, confidential 43-page report by 
mail that may show you the way to a better, 
bigger-paying job . . . to a happier future for 
yourself and your family. Psychological testing 
7 mail is quick, easy, confidential and costs 
but a fraction of what similar in-person testing 
costs. Write today for complete details FREI 

in a plain envelope. Paychologic Testing Insti 
tute, 201 N, Wells St, Dept. 633, Chicago, Ill 


BARBELLS 


SEND Fon FREE CATALOG, 
BUR BARBELL Co, 
tyndhurst 5, New Jersey 


pe eee 


LASALLE Extension University, 417 Se. Dearborn St. 
Accorrespondence institution” Dept. A837” chicage 3, 


@ High School 


at Home 
MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school. 
Progress as fast as your time and abilities permit. Standard 
H. S. texts supplied. Thousands enroll each year in this 
59 year-old school. Send for FREE descriptive bookle 


( anaenican ear mmere ners an 


AMERICAN SCHOOL, Dept. Hise 
| Drexel at S8th St., Chicago 37, I 
‘Without obligation, please send FREE descriptive booklet. 


Learn PRACTICAL RADIO-TV 
<i) 25) BIG) KITS) 


“T Will Train You at Home in 


on Liberal No Obligation Plan!” 


JUST MAIL COUPON! 


J} 1 can train and prepare you io as line as 
10 months to step into the big opportunity 
Radio-Television serv 


Ie Tern ener 


1 nam tr ti ing madert 
eteloteape. 


My students do better because I train both the mind and the hands, Sprayberry 
Training is offered i 
arts and equipment 


See for Yourself...Make Your Own Decision 
«Mail Coupon Today! 


The coupon below brings you my bik new catalog plus 
imple Sprayberry 
to sce thar 1 actually illus 


NEWEST 
DEVELOPMENTS 


rom. I invite you 10 
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FREE 


IMPORT 


BY RETURN MAIL! 


‘To demonstrate your big 
ities on my proved, port pI 
Bend you, without & penny's cost, = fisherman's 
hand-tied trout, crappie and blue gill casting 
Aye costs Just over a penny abroa 

by' mail-order or through stores in 
Up to" 30c. ‘Think of Itt Over 1300% mark-u 
‘And there are more than 39 MILLION FISHER- 
MEN'IN “THE U'S—a"huge and free-spending 
market. 

GENUINE COACHMAN, HANO-TIED 

CASTING FLY YOURS FREE 

‘And this Is only one example of the foreign im- 
ports with fabulous pront opportunities for men 
Rnd women. ‘There ‘are more than 25 Million 
Amateur photographers interested in cameras, 
filters, lenses, chiargers, etc. Millions of foreign 
Made’ wWatehés, “clocks ‘and. jewelry items are 
bought in the U.S. The overseas made gift mar- 
ket “runs Into millions of dollars. ‘There are 
more than 16 Million hunters interested in guni 
Binoculars, knives and other accessories. you 
ean import. And consider the 30 to 40 Miltion 
homemakers Interested jn electric sewing ma- 
chines, scissors, yarns, etc. 

‘Other ‘markets too numerous to mention await 
exploitation. Little wonder that World Traders 
uke tremendous profits on low cost. high qual 
Tty products. Now you too may enter this richly 
Tewarding. business with my personal guidance 
and help. T show you how and exactly Where to 
Ret big profit imports. 

GET CASH-IN-ADVANCE MAIL ORDERS 

Receive orders with cash enclosed. Pocket your 
Dig promis. n ‘advance and pay traders abroad 
wlintthe balance to ship direct to your custom- 
ers, No face to face selling. No stocks to ca 

Or if you Tike to make personal contacts with 
buyers then. Import directly. for. department, 
Sporting goods, camera and gift stores, etc— 
Without capital 

YOUR OWN BUSINESS FULL OR PART TIME 
Never, to my knowledge, has there been 
Aine “opportunity to operate your own tu 
without previous experience, spare or full time, 
From ‘your own home; or ravel abroad. There 
are also tremendous. opportunities in "export 
‘which you may handi sa 


Mail coupon below. for FREE Imported casting 
fly— plus new book, “Success Stories In Worl 
Trade” AND full det 
toa person.) Alt Mi 


is. (Only one free Import 
Bf. Seninger, Ene Metlinger Con Dept Fait” 
Tit Westwood Blvd, Los Angeles “24, Calif. 


MAIL THIS COUPON TODAY =====—= 
. L. Mallinger, The Mallinger Co., 
Tai Westwved Birds tov Angees 207 Cait 

Sand me, without ebigetion, full details ebost the Mallinger 
Siostd Wide Pon, post tow beak, iucany Shri te World 
Yess Sod meee cain Ti’ (niyo te 8 nen 


a 
a 
ity & Zone stata 
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Why Are SMART People 
So DUMB About 


VITAMINS? 


FREE GUIDE BOOK Tells How To Avoid 
Silly, Costly Mistakes—Save up to 40% 


Yitaming are costing Americans over three hundred million 
doliats'a year. Much of this vast sum’ ig spent needlessly, It's 
fine folks’ taking vitamins should be told the plain tacts, Over 
1.350.000 families have stopped taking’ vitamin ‘products Just Of 
faith. prestige and with the mistaken, belle! that high price’ 
mreang "quality" They have ow fo. bvotd ‘aly ‘costly 


Your Do“you know the sole test of “quality 
‘Correct winilage’? How ‘eRtective fs tne mew wonder vitamin 
Bolg’ and Polle Acid. In “bullding 


‘monthly for food auppfementa rich tn 
factors} Th +] 


ieee aueations 


thousands of people are 
book om. ritassine ever written. It i simple, easy to understand 
Fou may save sioney! Do ngt spend single penny for vitamine 

P “ouyine wlindiy. "Send posteard 


‘Dept. Tats. 680 "Byoudway. New 
Ni¥ or Dept, Fai, 1135 Crenstiaw Blvd, Los Angeles 1 


$1300 BUILDS INCOME DUPLEX 
= - 


regi 


one, 
‘Gaul 


Idow Little Rock, Ark. 


Build your own GAS TURBINE ENGINE! 


Order these plans today 


When Writing to Advertisers 
Please Mention Popular Science 


SHORTHAND 
IN © WEEKS| 


Write 120 words per minute 
Age no obstacle—LOWEST COST 
Famous SPEEDWRITING shorthand. No symbols; no 
Machines: uses ABC's Easiest to leara ‘and ‘Use. Past 
preparation for a better position, ‘Nationally used “in 
ding offices and Civil Service. 120 words per minute — 
FASTER than Civil. Service requirements. Over 
$oe/o00 fauent by mat) or through classroom instruction. 
Ree, heats i survrase gos. Typing. avaliable 
dara Year Schools in over 400 clites in UA. Canada, 
Gide avd Bow 
WRITE FOR FREE BOOKLET To: SCHOOL OF 


tii 


Dept. 2601-6, 55 w. a2 St. Ww. Y. 36 (®) 


FIX TV #% RIGHT AWAY 


WHY hasn't somebody done 

this BEFORE? That's what 
you'll exclaim the minute you 
See this amazing new  one- 
volume instruction manual in 
TV and radio repair, 

For here at last an EXPERT 
tells you in PLAIN ENGLISH 
how to fix almost ANY radio or 
television set. (And he even 
tells you where you can go to 
have the extra-tough jobs done 
FOR you... at reduced pro- 
fessional rates.) Right from the 
very first chapters you can start 
doing simple repairs .. .and be- 
fore you're HALF way through 
the manual, you can fix HAl 
the television and radio sets 
that you encounter, In just a 
few weeks you can start fixing 
your own and friends’ sets... 
Ret a service shop job... even 
start your own money-making 
business at home, 


Why It’s so EASY to Understand 


fihsiy — Elegtrunles Magazine, 
with the parts that go wrong insets any-te-understand 
how to recognize the trouble—-and whal 


practical "and 
faay-to-understand-—even for a begin= 
Here's everything you need to know 
Tells HOW To bout where and how to buy tubes: and 
ON THE BIG DEMAND Darts, where and how to get an oficial 


FOR RADIO-TV REPAIRMEN fovuse basle tools? how to test tubes wrge 


Over 29 million TV WerTkfoU'T $ tube enter: Row to.ume 88 
over 100 million radiget biaiks | SEO 
fice extra'money Just xing sets | Soe" 
for friends "and neighbors: in | ion 
your spare time . . . or start rarer epena aiceens: 
Your own fulltime Feb wust- | how to instal antennas’ | FREE 10-DAY TRIAL COUPON; 
ew etree nartig: | Sad mic muctimore” y “TO-DAY TATE 
which tubs i Grow ill Book Co., Dept 5 
ow to maice a service Seite Me ISOM. 101327 West atat t., New York 36, N. Y. 


call. Actually start x= 
fing’ sets and. making 
Ralfeway throwgs 

alf-way throug 
book. 


Use st arate Pcs 


Bepening eee 


Same FREE Offer on “Repairing Record Changers” Manual 
Serna See Se SAS 
ieee ae. 


Seer See i | 
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Get America’s ‘Big time, Big-future 


at home in your 
spare time! 

Los, Angeles’ National Schools, America’s automotive 
‘Technical Trade School since 1905, now brings its famous 
resident Shops and Faculty direct to you at home—to pre- 
pare yout earn more money, with job security, in today's 
fast-moving, opportunity-filled Auto Mechanics Industry’ 
Get your home training from the "Car Capital of The 
World"— America’s most auto-minded city, center of Hot 
Rod and Sports ‘ity! Mail coupon right now! 


YOU MASTER ALL PHASES, INCLUDING DIESEL! All lessons 
fully illustrated. Latest equipment covered. 
THIS SET OF LIFETIME TOOLS 15 
YOURS! Also all-metal tool box. 
Part of your course, yours to keep. 
EARN WHILE YOU LEARNI We show 
you how to start Spare Time Earn- 
c- =" _ ings soon after enrollment. 
ATTENTION MEN OF DRAFT AGE. Learn how you can 
achieve higher rating and pay. Mail coupon at once! 
[APPROVED FOR G. |. TRAINING, Both Home Sivdy & Resident Courses 
{rae halp with technical and personal problemsJob Placement Service. 


NATIONAL SCHOOLS 


Technical Trade Training Since 1905 
LOS ANGELES 37, CALIFORNIA 
IN CANADA: 811 West Hastings Street, Vancouver, B.C 


‘(mail in envelope or paste on postal card) 
NATIONAL SCHOOLS, Dept. DC 16 
4000 5.F1OUIROA STREET gy 323: WEST POLK STREET 
tos AWoRLES 37, CAF. ‘CHICAGO 7, UNOS 
‘Send FREE Auto-Mechanics Book and Sample Lesson. 
No obligation, no salesman will call. 


wane —___amerupay. 19 
onee__s0ecs_srare 
1D Check Wt nterened ONLY in Resident School Training ot Lox Angaan 


VETERANS Give Dota of Discherge 
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INSTALL YOUR OWN INTER-ROOM 
OR HOUSE TO BARN 
TELEPHONE SERVICE! 


Stondord upright Desk Phones (without push button or 
belll—$2.75 each—Twe for $5.00. 

‘Shipped POSTPAID anywhere in the U.S.A.—Ne C.0.D, 
RUSH ORDER TODAY or send for FREE ilusirated literature. 
TELEPHONE REPAIR (Microphone Division) 


BUILD LUGGAGE AT HOME! 
WE SELL YOUR PRODUCTS! 
Years! 
phers, muni 
ath 


GraFT, Dept: We sas W. Sunset iva. Led Angele 12. Call 


Work, 
Sleep, Play 
In Comfort 


Without Nagging Backache 

Nagging backache, headache, of muscular aches and pains 
may come on with over-exertion, emotional upsets or day to 
Gay stress and strain. And folks who eat and drink tne 
‘wisely sometimes suffer mild. bladder irritation -. «with 
That restless, uncomfortable feeling, 

If you are miserable and worn Out because of these dis 
comforts, Doan's Pills often help by their pain relieving 
Section, by their soothing effect to ease bladder {rrita 
tnd. 'by their mild diuretic action Uhrough the kidney: 


renters, sleepless ight 
“6b the same ‘happy’ relief millions 
have enjoyed for over 60 years. Get Doan's Pills today! 


Check the Kind of Body 
YOU Wa nt! COUPON BROW 
-and I'll Prove How EASILY You Can Have It! 


ET tall sie where vou want lag T'was at 17 my oresint 
PUTER STS Uns Lae ab to my Dont 
INCHES peri now nae Saba Pl 
Pear ae petri ee ag 
See acral anaes forty 
By purcedis Tin pense yaa 
poet Tanaene eaten AS Oy conrad 
som igen Tatars 
cota renaise ee 
pa ei CO 
ORR en rmd 
PR RAT 
neyoupen below, | aaaatinteee | simply, wile 
it in just 15 minutes a et rour OWn 
tee Seat unten | Cae oe ond 
Sree fpr 
erga ee ream tee 
Fee, ie aya soa te MOS 
Gees rake | Bk 
or how ashamed of | wat '¥o oe method 
Seems eae . 
ge Pareeel opa 
Bes ree eer ae 
ES aa PM viasclike a jou Stem etec eh 
Behe cat une ke tas zou ea inne iy tnd 
Feneth into Your wack: SHRiy fee itu athe 
Gem Ime, FOUL, ACK Eng Sadar ai oe teh 
Sretig="hep ae am Eee Mupea re GENET Te 
Sear RID Ming em Sten pot Ueaning hs ele 
¥iorand red-blogded ax Relais edly dg 
vitall- Slayer ete 
arin 
Sica 


powered dynamo! ¥ rs 
Bnd look different. Man, you'll 
begin to LIVE! 
WHAT'S MY SECRET? 
DYNAMIC TENSION"! 
‘That's the ticket! The 
identical “natural meth- 
‘od that T myself de- 
Yeloped to change my 
body from the scrawny 
skinny chested weak- 
r= 
CHARLES ATLAS, DEPT. 11, 
TERE SEAT New Work 10. 6 


aitter, Dear Charles Cethas: Heres the kind of, 
Samy Body L Want: sod me sbeolety URE. «eget rou 


Marg Welakt——Solia—In The stat ander 
Roticed igh Pits ils et ty 
junds came WS Montana 4 0 Broader chest and Shoulders ae 
qarved ClMere Powerful Arms and Grip Sid iis Sy 


(DStimmer Waist and Hips 


RUSH COUPON FOR FREE BOOK 
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WOW 7oCGkow 


ORCHIDS 


Growers Mra. co. 


UNN 
Coast to wn 2 3t- ‘alee 
FILL YOUR HOME WITH ORCHIDS... 


RAM EVERY MONTH OF THE YEAR. 


La. 
a Sanwa 


Benefit Cookeville, Ontario 


d Women STUDY AT HOME for 
Business Success and LARGER PERSONAL 
EARNINGS, 44 years expert instruction— 
‘over 114,000 students enrolled. LL! 
‘gree awarded. All text m urn 
Easy payment plan. Send for FREE BOOK 


"low and Executive Guidance”’—NOW! 
AMERICAN EXTENSION SCHOOL OF LAW 
201 Werth Wet Sten, Chioge 6, 1 


‘How to Make Money with 
Simple Cartoons’ 


earn how one plant may 
The art ower pee 


Super 
Powerful 


All Channel TV RECEPTION 
IN ALL DIRECTIONS 
Rocket DIRECTRONIC 

MOTORLESS TV ANTENNA 


sooty Back Gearasinn 
ScRATiONAL elecTnonics oF cLeveLaND 
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Tune Up, Pep Up, 


you WON'T “MISS” WITH 
HOW-TO-FIX-IT DATA LIKE THIS TO GUIDE YOU! 


Handle practically any job on any car lke an expert 
you've never repaired a car before! 


Almost 
900 big pages! 
Weighs 4% Ibs! 


do it to make needed repai 
5.000 specially-takeu’ pictures help make almost every move era 


BUICK + KAISER {nition systems to timers and 
CADILLAC + LINCOLN Tully uthente attics Scie an, You'll find this giant 
CHEVROLET + MERCURY what worksaviog shorteuts to take Chilton Car Repalr 


thne-ups to complete... what adjustments to make 
ls from complicated kes to avoid... even 
8 to overdeiven; from sndard tools to use! 


GHRYSLER * MASH cosine 
CONTINENTAL + OLDSMOBILE trasam 


DESOTO + PACKARD 
ponce + imo NOT A“STUDY” BOOK teivanto to Army-Navy training... 


FORD + PONTIAC ‘This big Chilton Manual is chock Check Data Tablex and literally And it's tops for be= 
FRAZIER + RAMBLER NOT a tot of rene - siinere ce besewee 
‘ : ort beak : es. ov 
HENRY, » STUDEBAKER Firion the Job dust lok crsenlouty a 


HUDSON * WILLYS = mak: 
The Original Book of its kind 


model and 


| Pace 0a TCE 10_ DAYS FREE 
etree easy roe 

Tope Maen ol Aly leery elo 
Seas TT 


MAKES EVERY JOB EASY TO UNDERSTAND! 
Read what these users say: 


“with my Chilton “All Cars” "Chilton makes every fob exny 
sca fob fam foyunderstand. You dont need 
Oro NORGE! 
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1 SHOW YOU HOW TO 


MAKE ee 


@sTART YOUR 


ONE! 


OWN BUSINESS 
IN 2 WEEKS — 

AT HOME 
IN SPARE TIME 


PLATE 
Baby chess 


AND 
COLORED 


MILLIONS OF 
NEW PROSPECTS 
EVERY YEAR 


Now is the time to cash in on this 
big-paying, easy-to-operate, year- 
round business and you need no ex- 
perience. MATERIALS COST YOU 
ONLY 50c—YOU GET $6.00! With 
many actual “show-how” illustra- 
tions and step-by-step instructions, 
YOU can start earning money at 
once in one week. Working only a 


few hours you can 
FREE! 


MONEY 
MAKING 
PLAN 


make more money 
than many people 
make working 


Full Details 
Obligation 


MAIL COUPON 


Future Securt 
Your pe a 


KIKTAVI COMPANY, 


'. Vermont, Los Angeles 44, Call. 
Send me FREE details of your MONEY MAKING 
PLAN, without obligation, e 

NAME. 


STREET. 


ciry__________ZONE_sTATE_ 1 
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HEARING BAD? 


If s0, you will be 
happy” to ‘know show 

wwe Improved the 
Bearing and relieved 
those miserable head 
noises, caused by car 
tarrh of the head, for 
thousands of people 


(many past 70) who 
have used our simple 
Elmo Palliative Home 


the answer to “your 
prayer. NOTHING TO WEAR. Her 


from mucus. Dro} 


days. Worse on rainy days. Head noiscs 
Uke crickets, bells, whistles, lickin 
escaping steam or ‘many other soun 
Tf your condition is caused by catarrh 
of the head, you, too, may likely enjoy 
Such wonderful relief “as many others 
have reported. WRITE TODAY FOR 
PROOF AND 30 DAY TRIAL OFFER. 
THE ELMO COMPANY 


DEPT. PST DAVENPORT, IOWA 
MORE MONEY-BIG PAY IN 


AIR CONDITIONING 


& REFRIGERATION 


COMMERCIAL TRADES INSTITUTE Di 
1400 Greenleaf Avenve _* _Chica; 


Locksmithing 


‘AND KEY 
MAKING 


S 


WA 
Ls, 


ennnes 


” Loosens Rusted Bolts 


nuts parts 


LIQUID. 
WRENCH 


Por information write mensfacorer 


RADIATOR SPECIALTY CO. 
Cherlette, N.C. 


N OW. ..RCA trains you at home 


to be an expert technician in 
RADIO TV ELECTRONICS * TV SERVICING » COLOR TV SERVICING 


OW THREE HOME STUDY COURSES 
jeeubtepared by instructors of RCA 
Institutes in cooperation with techni- 
cians, engineers, and training special- 
ists of RCA. Clearly written . 

to understand .. . the same high 
ber instruction ‘as given in resident 
classrooms of RCA INSTITUTES. 


© cours: 

LECTRONICS—si 
round up tora solid working know: 
ige, of ‘electronics. Without any 
previous experience, ta thor- 
Sugh ‘training in radio theory and 
servicing techniques for AM. FM, 
home and car radios . . . plus an 
introduction to the fundamental 
theory and practices of television. 


© COURSE II—TELAVISION SaRVIC- 
§N@—prepares you to advance from 
radio into the expanding field of tele- 
vision servici & well-trained 
service technician. If you have com- 

leted Course I or are now workin 
in the field of radio or TV, Course 
show you the many special tech- 
niques of trouble-shooting, aligning, 
checking, and repairing modern bl: 
and white TV sets. 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
© 280 WEST FOURTH STREET NEW YORK 14, HY. 


NEW TV KIT AVAILABLE WITH 
COURSE i—there is no betier way 
fo learn than by doing and RCA 
Institutes has developed a large-screen 

IT available to home study stu- 
dents to build while taking Course If. 
It has the most modern up-to-date 
sireuitry, actually enabling you. to 
apply at home al the latest servicing 

niques. 


@ COURSE HH—COLOR THLEVISION 
—covers all phases of 
1g techniques. It is a 
down-to-earth course 


practical, 
color theory as well as how-to-do-it 
servicing procedure. A natural move 


“up” from Course II or fer those 


now employed in TV. 


SINCE 1909, RCA INSTITUTES has 
trained thousands for sucessful 
careers in electronics. Many gradu- 


RCA Inativtes, Inc, He 
350 West Fourth Sire 


Without obligation, send me FREE CATALOG on Home Study 
‘Courses in Radio, Television and Color TV.No salesman will coll. 


Nome, 


| 
| 
| 
| 
| 
1 
1 
1 
L 


2 
Cty —_one__state. 


ates have established their own payin, 
business. Now this opportunity is 
available to you at home, 


“PAY-AS-YOU-LIARN” PLAM o 4 
you pay for one study group at a 
time, as_you progress through the 
course. Tuition costs are amazingly 
low. For full details, mail coupon, 


A SERVICE OF RADIO CORPORA. 
TION OF AMERICA—RCA INSTIe 
TUTES is licensed by the N. Y. State 


Education Department . .. recom- 
mended by radio and television service 
‘organizations. 

SEND FOR 
FREE 
CATALOG 
NOW 


tedy PSE 
14, NY. 


Please Print 


a | 
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DIESEL 


MECHANICS IN DEMAND 


stamp. Murdered 
King’s head’ eriously 


‘You also get scarce old 
sets from Azerbaljan— 
1922 Famine Imperfs, 


Uant new issues from Israel, San Marini 
slovakia, Madagascar. Grand’ total 317 all’ different 
stamps—entire lot for only 25¢ to introduce our Bargain 
Approvals, FREE! Midget Encyclopedia of Stamps! 

Send 25¢ today! ‘ASK FOR LOT EH-23 


ZENITH CO. 81 wittoughby st., Brooklyn 1,¥. ¥. 
TASOPE PHOTO-ENGRAVING PLANTS 


—CHOOSE YOUR TRADE— 
CHECK WERE wees 
DIESEL MECHANICS 20 
AUTO MECHANICS 20 
BODY & FENDER 16%5 
GAS-ARC WELDING 4-12 
REFRIGERATION 13¥/2 
AIR CONDITIONING 8/5 
MACHINIST TRADE 30 
ADVANCED MACHINIST 
(includes tool & die) 32/2 
PIANO TUNING & REPAIR 36 
CHOOSE YOUR ENGINEERING COURSE 
‘hose souass re tnlanded os igrmieal ef BE 
ae pease re neato LANDSCAPE CONTRACTOR 


Prigeration-Alr Condi 
oN tcp Th hb py 
ee ul 


or by mail will pay for plant ond pay you well 
for your time. Write for FREE catalog. 
TASOPE, DEPT. PS-1, AURORA, MO. 


O 
O 
| 
QO 
QO 
QO 
QO 
oO 


Baro tiston Aves Dente 


oO 


Thee’ cu 
Ci DIESEL AUTOMOTIVE 
ENGINEERING 
1D REFRIGERATION Aik COND: 
ENGINEERING 
FREE EMPLOYMENT HELP 
your career with Greer by checking your ti 


fend ‘mail’ coupon for complete txform 
fio obugetion alas 


Nawe_—_aoe. 


lier projects, and work inta larger Jobs. We 
‘Enay-t0-follow Home Study Course, 
wessful graduates, Write for FREE Book, 
NATIONAL LANDSCAPE INSTITUTE 
310 $. Robertson Blvd. Dept. $-16 Los Angeles 48, Coll 


Selling EXCLUSIVE 
\ PARAGON Cushion Shoes 


STREET, 


TOWN, __zowe__sTAtE. 
Established 1902—Over 50,000 G: 


51 youre of continuous trade 
{o"guide your trainin 


GREER train 


Box A, 2238 S. Michigan Ave. 
Chicago 16, Illinois SUE toms 
PARAGON SHOE COMPANY 


18 Sedbary SL, Depl 18, Beste 14, Mass 
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What about YOUR Future? 


«« What can be in it for me?’’ 


PLENTY! Better Job!— 
Bigger Pay!—Brighter Future! 


“How can I be so lucky?”’ 


EASY! 0n the coupon check the subject that 
interests you most, then—sign and mail it, 


“Then What?”’ 


FACTS! We will send facts which 
show Your Big Opportunities 
can be closer than you think! 


FULL INFORMATION...NO COST...NO OBLIGATION 


Yes, what about your future? Do you look forward 
into a rather hazy and distant time that you hope 
will bring you big job promotions, much higher 
pay, and lasting security? Or are you a realist and 


how you can prepare for progress in it, in spare 
time, at home. Or if you are now in the work you 
like ‘best, learn how you can start training for 
quicker promotion and higher earnings. Just mark 


know that you are standing at the gateway to your 
real future right now, and that what’s ahead for 
you depends on what you do today? 

TODAY you can make the big decision of your life. 
You can make the choice that can start you toward 
richer goals, From the list in the coupon below, 
choose the career you want and decide to find out 


and mail the coupon without delay. 
American School, since 1897 an educational insti- 
tution not for profit, has enabled others to earn 
more while they learned more. That opportunity is 
offered to you now. Learn all about it by sending 
the coupon immediately. 


AMERICAN SCHOOL, Dept. G146, Drexel at 58th, Chicago 37, Ill. 
1 Write te American School, 1610 Sherbrooke St. West, Montr: 
AMERICAN SCHOOL, Dept. 6-146, 


Without obligation, please send FREE and postpaid, full particulars about the 
subject checked below. 


The sooner 
you ACT, 
the sooner 


Q 


( Mechanical Technology 
(] Metalworking Courser 
1 Plumbing—Practical 


! 
| 
! 
! 
| 
vate Secretary I 
| 
! 
| 
| 


rchandising 


senthee ; Scleamanshie: Ovrtde 
YOUR GOAL a een eee eaters 
© Civil Engineering Mechanical Engineering [_] Tool Moking 
can be (RMcuueo 
ve sic 
REACHED ‘Home Apoaess Ace. 
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YOU CAN SAVE 


ON HOME REPAIRS 


Mammoth 
Home Workshop Manual 


HOME WORKSHOP PROJECTS You'll find scores 
of complete plans never before published in permanent 
book form. Shows you EXACTLY how to build chairs, 
desks, bookcases, tables, storage units, lamps, book: 
ends, etc. Hundreds of hands-at-work photographs, 


HOME REPAIR AND MAINTENANCE Full in- 
structions for plastering walls, building doors, serv- 
icing the gas range, glazing windows, carpeting your 
stairs, pipe fitting, building shutters, repairing a roof, etc. 
CRAFTS AND HOBBIES How to tool leather, carve 
wood and plastic, mold, solder, plate, tool making, etc, 
All about jewelry craft, photography, boats, radios, 
scale models, metal work, sports equipment, etc, 
ALL BOUND TOGETHER IN ONE MAMMOTH VOLUME! 


PUT YOUR SKILLS TO WORK FOR FUN AND PROFITI 
The MAMMOTH HOME WORKSHOP MANUAL 
shows how you can use your spare-time hours for 
profitable projects and have more fun than ever before 
in any or all of these exciting fields: 


bM JWOH HLOWWV WH 


512 Huge Poges! 1671 Pictures! 
530 Complete Start-to-Finish Plans! 


only $2.98 


for limited time only. Regular value $6.98 


Furniture building—Leather craft—Radio build- 
ing—Science experiments—Metal_work—Tool 
making—Photography—Model _ Railroading— 
Electricity — Auto repairs — Painting — Boat 
building—and dozens more! 


POPULAR SCIENC! 


1 Dept. 156 
1 353 Fourth Avenue, New York 10, N. Y. 
J Pleose send me the MAMMOTH HOME WORKSHOP MANUAL in 
below. | will pay postman price plus postal 
1 J, I may return the book within 7 days for 
I full refund of purchase pri As 0 Popular 
[wnt Cl Regular Cloth-bound Editi een $2.98 tiles to 
ee ©) De Luxe Edition bound in extra-beavy cloch, stamped borgcin edition 
! in gold, wich stained page edges. ~ $3.48 
Oma ce 
1 Appress. a 
1 ory... ZONE oe STATE 
Ci Check ‘here if 
1 


you remic now. We will pay all shipping coxs. 
Same return privilege. Sorry, 00 Canadian’ or foreign COD" 


eee eee eee 
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MAKE BIG MONEY 


aslacanjing ke 


WE BUY THOUSANDS OF 
PLASTICAST ITEMS ANNUALLY 


We always need Gemcraft stones made from PLASTICAST- 
INGS for our regular customers. We guarantee to buy your 
output too when made from PLASTICAST materials, 


START YOUR OWN BUSINESS 


Make beautiful and useful things out of LIQUID PLASTIC, 
LIQUID MARBLE, LIQUID IVORY, LIQUID GLASS, LIQUID 
GEMSTONE, LIQUID PORCELAIN, CERAMICS, ETC., with- 
out tools or machinery! Anyone can do PLASTICASTING! 
It’s as easy as pouring water out of a glass! 


BUILD PLASTIC MODELS 
OF YOUR OWN AND OTHERS’ INVENTIONS 


It’s easy when you know PLASTICASTING. It’s also easy and 
highly profitable to make novelties, jewelry, gifts, artware, toys, 
tools, dies, gadgets, ceramic articles, etc. A million useful things! 
Use PLASTICASTING for mounting specimens for laboratories, 
institutions, doctors, dentists, etc. Use your early earnings to 
become a full time Hobby Shop Dealer. 


We can supply you with everything you need—MATERIALS 
and INSTRUCTIONS. Send only 25c for big 98 page catalog of 
casting materials, molds and accessories and we will include 
free our remarkable book “The Wonders of Liquid Plastics.” 
Send 25c today for the giant sized catalog of PLASTICASTING 
materials and supplies. 
You will be on your 
way to owning a big ! 6612 N. clok st, 
profit-making business of } 1 am enclosing 26 for, PLASTICASTING Cat- 


an clude FREE of extra cost "THE # 
your own. WONDERS ‘OF LIQUID PLASTICS.” 


“The Wonders 
of Liquid 
Plastics” 


A fascinating 


book that will 


open your eyes 


to the marvels 


of liquid plastics. 


Shows how easy 


it is and the won- 


ders you can ac- 


complish. 


PLASTICAST CO., Dept. PC-207 i.,,, 


6612 N. CLARK ST. CHICAGO 26, ILL. Foity = zone_state 
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Break into the profitable 


RUBBER STAMP 


BUSINESS 


at home in spare time 


,@ 


Pe with this . 
IWEXPENSIVE 
TABLE TOP 

MACHINE ) 


Home operators now MAKE $9.20 AN HOUR 
in business once controlled by a few big companies 
‘Amazing new rubber molding invention puta you in business 
foryourselt, Now, tor nefrattima,the profitable rubber stamp 

Industry is open to individuala, Here i 
tmallinaparetimein your own home. Keep our ol 
‘making enough to be independent of time clock 
‘At one time only big companies could make rubber stamps 
because it required expensive machinery. People who wanted 
tpecialstampshad cowend cash in advance, wait days; or even 
‘weeks, and still run the chance of disappoint 
lonalinvention changes all that 
"Today, home operatorslike yourself can ma 


jamp worth 
"$1.63 profit onevery stamp. 


Anyonecandoit—it'snot hard at all. This 
(inerunaonan ordinary electrical out 


products—infact,any kind of stampatall. 

Now, the big manufacturers still use ex- 
pensive machines costing as much as $3,000, They set the high 
prices for rubber stamps, ranging from $1.80 up. You can make 
these stamps much cheaper with this inexpensive machine. So 
your profit is much greater—as much as $9.20 every hour. 

Act quickly to take advantage of this offer. Get a head start. 
‘ust Ail out the coupon below. We'll mail you free information 
‘without obligation. We tell you all about this machine, how to 
fet started In epare time, how to get orders coming in eight 
different ways—every thi t 


fascinating n 
‘business, Mail this coupon for free 
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SPECIAL! WORLD'S GREATEST TIRE SALE! 


re Stack of our Te 
ta aaveriised for youre a0 7.06 cas WOW 2 

Wistdo Betew! 

lis CHEAPER thon. getting o tire FREE! 


iyuted ieee 
i Rame stame 


Tati eae an 


Tn RO Ik ese 


NATIONAL SHELLCRAFT CHOOL 


MEN WANTED 


Earn $100 Per 
Week ond up 


AUTO. DIESEL 
MECHANICS 


NASHVILLE AUTO-DIESEL COLLEGE 


220 7m Ave, Ma Dep ewhill 3, Ton 


SAVE BIG MONEY 
on FURNITURE 


With the aid of this amazing, 256-page book, “How 
to Build and Repair Your Own Furniture,” you'll 
be able to make handsome new furniture and re- 
pair your present furniture for the mere cost of 
materials! Tables, chairs, bookcases, desks, cabi- 
nets, shelves, lamps, much more! No guesswork. 
Step-by-step directions show you how to turn out 
professional-looking furniture on your first job! 
Only $2.49! W #06 


POPULAR SCIENCE, Dept. 156 


353 Fourth Avenue New York 10, N. Y. 


DELEHANTY starts PRACTICAL SHOP WORK with your FIRST LESSON! 


Only DELEHANTY gives YOU First Kit of Tools: 
a MONEY-BACK GUARANTEE! L a 

Ho Risk! Ho Obligation! [Dla iy af Gots at 
NO PREVIOUS TRAINING > SS A Immediately with) 


OR EXPERIENCE 


NEEDED! 


we Furnish ALL wn % Eons 


Your EQUIPMENT at No Extra Cost! my. 
Now YOU Too May Qualify for the HIGHER PAY and JOB SECURITY = & 


Enjoyed by More Than 12,000 DELEHANTY TV GRADUATES! 


These men are now “cashing in” on the tremendous opportunities 
in the TELEVISION-RADIO-ELECTRONICS industry. They are working bs 


at BIG PAY for leading concerns all over the country, or are = 
operating their own successful business, YOU CAN DO THE SAME! . 
FRESH, NEW, UP-TO-THE-MINUTE SET YOUR OWN PACE OF STUDY 

TRAINING THAT INCLUDES NEARLY .,PAY AS YOU GO—AVOID DEBT 


400 PRACTICAL SHOP PROJECTS! 


MAIL COUPON 


iuustean,,! ODay 
FREE soon: a F 
In a Matter of Months You Can Be Ready 
for GOOD FULL-TIME JOBS or o PROFITABLE ry tes ndertte 
BUSINESS OF YOUR OWN! |] DELEMANTY inst oe 


DELEHANTY |} 


rea seeder 
name aE ! 
———E————_——— 


wy 1 
| 
LUSY BASE Ke" S Fe: NEW: FORK 2 ‘a= (PLEASE PRINT — Poste on Post Cord or Mail in Envelopela al 
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INSTALL 


uoniiimnle 


SHOCK ABSORBERS 


Make your car ride 
Better than New! 


You wouldn't drive your 
ear with the eny 


tune. You shouldn't drive Toke the 

it with the ride out of tunc! = MOMROE 
Worn, shocks rob, your 

car of the safety and com- 

foe"tot teecagnered © 30=DAY 

into it. Worn shocks cause FREE RIDE 


broken springs, tire wear, 
hard steering, actual danger 
to you and your loved ones. 

Drive in to 
garage or 
pea 


3. 


Matic 
You'll find your car rides 
Better than New! 


for smoother, safer 


» sce your Monro- "weit ume Secs 
dealer—Today! ‘than any ether ind. 


es 


| Send only 10¢ {95 Ueeature 
—_ pind ‘EQUIPMENT COMPANY, 


Faded fe yr oi o hse 
Ing and installing shock absorbers. 
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tion with Rotary 
Plow! —only one of 23 sturdy year-round 
tools. . . . Powerful 5-HP Gravely Tractor 


does every lawn, garden, field job easier, 
better! All-gear Drive, Power 


Reverse. New improved Starter emt 
Vite today for, FREE 24, 


Bookkeeping. secretarial and allie, sub 
sthome in Sour spare f 
shy’ 


ye asINESS UNIVERSITY Ano o 
EXTENSION SCHOOL, Dept. 

027. Mala St, Obanome Cy 2, Ob, 
LEARN MODERN WATCH 
AND CLOCK REPAIRING 


MAKE BIG MONEY! 
SELL GLASSES! 


‘needed, Everything, you 
ie iit Send for yours todayt 


©. G. OPTICAL CO., Dept. AN-239 
20 E. Delaware Place (Chicago 11, It. 


How toFinda Buyer 


|DREDS OF 
usTsipeD INVENTIONS 


rer in Chie 


Acronnatactu 
igood ah wie soa, 


‘OW when you get an idea you think 
‘may be worth thousands of dollar 
's brand-new product wanted by every” 
body: away tolmproves product already 
Iba owerscon ane method of a 

ing, making, or doing something you 
Tan know exactly HOW and WHERE 
to cash in on it and make big profit. 

‘Big brand-new guide, How to Find a 
Buyer for Your Invention,” reveais 
hundreds and hundreds of 
needed fnventions in 
type of businens, Lists 140 
manufacturers who are eager 

tobuy inventions (patented 

unpatented) ~~ “and pay 

top cash. Tellayou WHO to 

fontact and HOW to sell— 

ips you get the mont cash 
te Foyaiies fo your dean 
or inventions 


pend 

literally sitting 

‘without ever get 

3 ight man in the 

righe firm who could turn the 
tick for them, easily — quickl 

‘The secret of selling your 

invention—and your short- 


rocont 
‘who will say " 

‘That is exactly what the edi- 
torsof Science and Mechan- 
ics Magazine have now made 
it easy for you to do. Their 


Tells You Step-By-Step Exactly HowTo~| } 


HOW to Determt Idirwet to a manofacturer: 
ou; Nos ot invention fd Saenk epee: 

nay and heartbreak by 3 

felling’you BEFOREWAND 

how fo’ find out 


Po ed 
oat tour ae 
weaes seen 
poe 
Interested inbayin 
ieceipeiar 


Ent commercial search, 
‘Hows patent protects 


| eritiont Why the time sf 
Selling isso temportant. 
Phttails to avoud 


Sioey. He 
Be can Sei inventions 

releases aed Assign: 
‘minte—and MUCH more 


EIGHT Ditterent Ways to 
Set'an Invention. Tel 


Tiow te 


for Your Invention 


NOW! A Brand-New Guide—by the Editors of Science 
and Mechanics Magazine—Tells You Exactly HOW, WHEN, 
and WHERE to Find a Buyer for Your Ideas or Inventions. 

Tells You Everything You Need to Know to— 


Turn Your Big Ideas into Big Money! 


‘urgently’ needed 
by top ella you the ne- 
tual some and title of the man to co 
tact in each firm to make a quick sale! 
‘The Most Successful Sales Gui 
Ever Published for Inventors 
FOUR complete cro 
Hints tell you what y 
know to locate your best. pros: 
ts and make the moat money. 
ou know beforehand which 
manufacturers have the best 


ides you every atep of the was 
ft making the tale. You learn 
S ested methods of selling inven 
Cone; 6 surefire ways of gaining 
Ue edt interet of prow 
Pective buyers. An exclusive Copy. 
Fighted Disclosure Form (alone 
Worth more than the low cost of 
the book) enables you to inciude all the 
Vital information needed about your in- 
‘equi to make a favorable improwsion, 
iewers Your questions about. patent 
beokert, fren invention eling tty 
ves You a seven-point tent by which yous 
‘ean tall whether your idea in salable. Gut 
fines risks Involved (n selling ideas and 
tells How ta avoid them. Tels what to do 
About models, plans, drawings, how to pre 
area Sales Parttolio-and much more! 


SEND NO MONEY 


Examine Guide FREE for Days! 
Fast ‘mail coupon below and we will 

xo a copy of How to Find a Buyer for 

‘our Invention” toexamine FREE for five 

not convinced that it is worth 

Many times its low cost, simply return it 

and owe nothing. You don't risk a penny. 


MAIL COUPON NOW! 


SCIENCE and MECHANICS MAGAZINE, Dent: 2628, 
450 East One Street ois 


Please send me—for § days" 


hlcage 1 
REE EXAMINATION | 
fnd'a Hyer for Your Inver 

fea with ‘book. 


| ity, zone tte. 
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MEN PAST40 


Afflicted With Getting Up Nights, 
Pains in Back, Hips, Legs, 
-Nervousness, Tiredness, 

a victim of the above symptoms, the 
y be due to Glandular Inflammation. A 

Disease for which it is futile for suf- 
y to treat themselves at home. Medicines 
temporary relief will not remove the cause 
trouble, 

Most men, if treatment is taken before mal 
has developed, can be successfully } 
CALLY treated for Glandular Inflammation. If the 
wlitin is aggravated by lack of treatment, surgery 

be the on! 


NON-SURGICAL TREATMENTS (i 


Thi 
Excel: 


RGICAL treatments afforded at the 
stitute are the result of 20 years research 
ent Doctors. 


has produced a new type of treatmen 

of great benefit to man as he advances in years. 
‘The Excelsior Institute is devoted excl sively to 

the treatment of diseases of men of advancing years, 

Men from all walks of life and from over 2000 cities 

and towns have 

soothing and comforting relief and a new zest in life. 


EXAMINATION AT LOW cost 


ake a comy plete ‘examinat 

ly explained to you 

with the cost of treatment you need. 

Your decision is then made. Treat- 

ments are so mild that hospitalization 
is not n ‘a consid- 

erable saving in expense. 


COLON 
‘Are atten ase 
‘oelated with 


‘The Excelsior Institute has 
published a New FREE Book 
that is fully illustrated and 
deals with Diseases peculiar 
to men. Gives excellent fac- 
tual knowledge and could 
prove of utmost importance 
fo your future life, 

for your copy 
today. 


T Excelsior Institute 
{ Dept. B-77 
' 
' 
‘ 


Excelsior Springs, Mo. 
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IN MAKE JEWELRY 
<- AT HOME ! 


VITRO-NAMEL CO. 
6612 NM, Clark Street, Dep! 


BOAT KITS 
12 Models as tow as 
$39.95 (freight in- 
cluded). Fil 


PLASTIC ARTS STUDIO mower aoinea 
$2.95 EACH OR 2 FOR $5.00! 


Genuine Telephone Company “Upright 
Telephones, complete with cords, in tests 
od find guaranteed condition with Bd i. of 
Seire, intercommunieation instruct 
Dlete line ‘of telephones and parts; dial, 
Ruagneto, intercommunteation, ete. Write for 
free liat, All shipments ¥.0.B. Simpson. Pa, 
S0% deposit reas ait 0:0. araers 
TELEPHONE ENGINEERING CO. 
Dept 156 


UNITED wi 
s2191 5. PeOMIK erate oT Meas, 


STOP THE COLD/ DUCK=[Ty.4 


Real comfort in cold $7.98 
face orunder chin. 

il head 
WOOLWEAR ConPANy 


Box 45M San Gabriel, Calf. 


Make Money Manufacturing 
Concrete Drain Tile 


‘Manufacturers of concrete drain tile are in the driver's 
seat. Why? Because their basic costs are not burdened 
by freight, distribution and breakage costs—items which 
the clay ile people have to pass along. Net results: 
‘concrete tile can sell for less, yet show # generous profit 


The market is big—and getting bigger. Not only be- 

‘a jut also because drain, 
needed in home building, reclamation projects, 
jay construction, and many other purposes. 


Tile made on the Champion are outstanding in 
form and truly round. All sizes up 
yy to make, because the Champion 


for catalog. 


DUNN MFG. CO. 
521 W. 24th Street, Helland, Mich. 


IN CANADA: DUNN: MASONRY MACHINERY. 
‘972 Dundas Highway, Cooks 


SEND 
FOR THIS 


oeether with 
sepinesegein Sine ge 
Sonae, chook bare {" )sDo 


SEERY SCHOOL OF HORSEMANSHIP 
Pheasant Mill, Ohio 


BUILD 16 RADIO 


CIRCUITS AT NOME WITH THE NEW DELUXE 
1956 PROGRESSIVE RADIO "ED! 


MSOE* MISOE* MSOE* MSOE* MSOE* MSOE* MSO\E*® MSOE 


bel 


Engineers Needed! 
—say national industrial leaders 
Become a 
MECHANICAL 
ENGINEER 

or - 
ENGINEERING 


TECHNICIAN 
at 


MSOE in Milwaukee 


‘Yes, engineers are needed — and for 
every professional engineer, industry 
also requires five trained engineering 
technicians. 

Choose MSOE to prepare yourself, 
for a worth-while career in mec 
‘engineering or technology. 

‘omplete Laboratori 
trips to some of the lar 
rogressive industrial plants in 
jilwaukee—machine shop of the world. 

Courses approved for veterans — A 
non-profit institution of higher learning 
— Governing board and advisory 
committees ef leading industrialists, 


Choose from these courses — 


MECHANICAL ENGINEERING 
BS Desree in 26-42 mos. Options in. plant 
Sneinceting, mostal fabrication, and toa 
ENGINEERING TECHNICIAN 
‘Associate in Applied Scleace Degree in 18. mse 

onal study’ fa sir conditionsag, industriel 
‘cigincering technology. i 
TECHNICAL SERVICE COURSE 
Service oxtifica 
mettgeration, 

A complete series of courses i 
Electrical Engineering, with majors in 
electronics and electrical power, 
‘also available. 


TERMS OPEN A\ 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Mail coupon for more information 


Milwaukee Schoo! of E 
Dept. P5-156,, 1025 N. Milwouk 
Milwaukes, Wisconsin 

Please send the new illustrated career booklet 


L, JULY, SEPTEMBER, JANUARY 


‘on Mechanical Engineering and’ ‘Technolory. 
a 

Rll cacr ni — 
City___ state 


Uf veteran, give date of discharge. 
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INSURED TIRE SERVICE 
POPULAR BRANDS 


UNG AT Sut tow yAicEY —_ LOSEI 
(GOODYEAR SUBURBANITE TYPE SNOW TIRES 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


AMAZING _h NEW_ TINY sRADIO 


eally Ww: 


ISON plus tnfor~ 


Learn” what 
krwiuates say about high ao 
Kinities'in drafting. No charge, oF Obl 


ELECTRIC MOTORS—KITS—SPEED 7 
REDUCERS PERFORM MANY TASKS | Free Free Book on Arthritis 


And Rheumatism 


NOW TO AVON} CRmPime DeroRmiTiES 


Excelsior Springs, Me. 
When Writing to Advertisers 
Please Mention Popular Science 


ANNUAL SALE 


WILSON’S OF CLEVELAND 
425 Lokeside Ave., N.W. + Clevelond 13, Ohio 
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Leo Kerber, Shakopee, Minn. “Awhile 
ago I tried for one of these scholarshi 
I didn’t think my sketch could win, but 

did! I've learned a lot from the art 


course—and have already sold quite a 
) bit of my work.” 
4 Apeil 20, 1955, 


ORAW MEL - 


TRY FOR A FREE 2-YEAR 
ART SCHOLARSHIP WORTH *335°° Ts 


Prize: Two years of free training for career in 
advertising art or illustrating—plus a series of 
art textbooks and a professional drawing outfit! 

Scholarship is offered by the world’s largest 

home study art school. Many of its graduates Raw THIS 

are earning real money, today, in the art field.  Gimt's HEAD 

You're trained by professional artists. You get Stnchos high, Use penci only. All drawings must be 


bing. Mi ‘drawing today! received by Feb. 20, 1956. None returned. Winner 
naire ene, aa ae s uv notified. Amateurs scaly. ‘Our students not eligible, 


a hese Pri = — — — — — — — 


ART INSTRUCTION, INC. J joe. AGE 
Studio 1146—500 S, 4th Street 


‘dros om 
Minneapolis 15, Minnesota ig ‘3 

Please enter my attached drawing in i Sete 

your "Draw Me” contest Os a 


is TREE coy of lara ow tk. THE LAW. 
hich shows how to ear 

ial . ‘i 

Saray only $498 rot, | iter GLB sere thames of 


son 
Deluxe Medet—with base—only $6.9800¢. | Blackstone School ef Lew, 225 N. Michigan Ave. 
ROCO ENTERPRISES ,72.85%.22%, | Fesnded 1890 apt. 121, Chieage 1, I, 


LEARN MEAT CUTTING (eens 


The steady dependable trade of Meat Cutting caught after you graduate. Get all the facts, Send coupon for 
Thy ia Sie etka Vos LEARN BY DOING FREES? phe school caualog TODAY GI Approved 
under actual meat market conditions in big modern 

School at ‘Toledo. 

For beginners or men with experience. Get a Profit- 
able store of your own. Remember, PEOPLE MUST 
FAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell. 
ing etc. A complete retail meat education. National 
School established ears. Get National training 
NOW. Pay your ruition ia easy weekly payments 
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not everyone does as icelt, but E. 0. Lockin, who 
Marted a business of his own, reports 


for 12 months I’ve averaged 


PER MONTH 


‘$0 J INCOME- 


most of it clear profit for me! 


© Mr. Lockin expresses his grateful thanks 
for the opportunity to make'a decent living (7 
on his own. Many men have discovered how 


to be independent to be ise of bottey sad 
5. L. A, Eagles gross 4 
his first week. RE. Traynor eo 


ross in one day.” Others feport gross up to 
12,000 per year. 
How much you make depends largely on 
y. You need no special skill, no large 
investment. Can start part time 
until you have full time, es, 


No shop necessary 
Our Electric Rug Washer 
cleans rugs, carpets right 
on floor... helps to show 
their natural color and 
beauty. So efficient and safe, 
used by largest hotels and railroads, 

‘You take no risk. Machines fully guaranteed. Mail 
coupon today for complete information including how 
to start making big profits in your owm business. 


VON SCHRADER MFG. CO, 
RACINE, WISCONSIN 


7 own business. No special skill, mo la 
[Niall coupon today Yor Sneresting REX book, 


You, t00, cam start 
Investment requi 


VON SCHRADER MFG. CO., 
Racine, Wisconsin 

Send at once (n0 obligation) your 
taining information about your El. 
tid how 


booklet con: 
‘tue Washer 


‘can start my own Der 


BENJAMIN 
PRACTICE OUTFIT 


BEURAR ANGE PACES Obit Sauce ot 


‘OUTFIT with Cal 
ATT ar 22 602 
oct $47. 
Eee 
SENSATIONAL 
new 


BENJAMIN SUPER CO; ROCKET 
& GAS PISTOL with 2-Stage 
BHI-LOJET POWER SE Eaa 
TaRD irre = Accuna = CCONOMTER, 
Se. Sorenite pete aoe 


EASY 10 OPERATE =O, PUMPING—NO 
[BOTS om each oe STANDARD SIE 69> = 


Loe ay 
chal hit Go" Tat r,s. uos wou 
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Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids 
For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
ithout surgery. 
e after case, while gently relieving 
pain, actual reduction (shrinkage) took 
Most amazing of all — results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 


ecret is a new healing substance 
(Bio-Dyne® )—discovery of a world-famous 
research ins! 

Thi 


ute, 
substance is now available in sup- 
poritory or ointment form under the name 
Preparation H.* Ask for it at all drug count- 

‘Mog. U.8, Pat, Off, 


ers—money back guarantee. 


COMMERCIAL TRADES INSTITUTE De} 
1400 Greenleaf Avenue © Chia 


LEARNPLASTICS 


& COMPLETE LOW COST SHOP METHOD 
fia, HOME TRAINING NOW AVAILABLE. 
eS 


Get in on Big Money opports 
Shalding, casting, forming, 
ae you learn with 
Dregared course” All pls 


WUT fO” INTERSTATE TRAINING SERVICE 
BOOKLET DEPT. C-2, PORTLAND 13, OREGON 


> LEARN LOCKSMITHING 


Learn thie tasel 
tree 


Rysteal 


Yools susplied without extra charge, 
LOCKSMITHING INSTITUTE. Dept. PS-73, 
18| PARK AVENUE RUTHERFORD, We Je 


es oy Js Spt, Pag of Baveaton 


BOOKLET 


ABusiness of YourOwn 
a without Investment! 


ed big-payi 


Gasvas) 
wets 


: epest bexinest 
DOT INVEST 


Make SURE, SAFE 
ELECTRICAL CONNECTIONS 


The New 
SUPER G@uw7 Hand Tool 


The ONE Tool for ALL Wire Sizes used in Home 
Wiring, Appliances, Automobiles. 
DOES ALL THESE THINGS BESIDES 


CRIMPS Solderiess Terminals 
Connectors without solder of 
efor safe connections. 


STRIPS Wire size 


Condector. 


922-410. 


‘ling oF hock sewing. 


ORDER DIRECT—-USE COUPON 


Sotifaction gvara 
‘Send check or money order for $3.95, 
(Ohio residents add 12e soles tox.) 


T.W. Berger, Inc. 


oF money beck. 


Nationa Disibutor Consumers ond Dealers 
AIRCRAFT-MARINE PRODUCTS, Inc. Hf 
Bids, Cincinnati 2, Oblo | CY — 


CUTS Wire, moking clean, 
sharp cut through Insulation ond 


SHEARS ton ont sors 
show danegng trots no 


comes with 
PRE-INSULATED | 


ee 


con Bldg. Cincinnati 2, Ohio 
Send me the new super Chom foal. tom 
Stoning £5°95° (One rend 20d 2c soe 1 


‘ADDRESS. 


Will 1956 Be the Year 
That Changes the World? 


A strange, man, in Log Angeles, known as “The 
Voice of two Worlds” is clterings tree of charge 
to the public, an astounding 64 page booklet ana- 
lyzing famous world prophecies covering these 
times, It shows that four of our greatest prophecies 
could not come true until the present time. But 
now they can, and the years that change the world 
are at hand, Great dangers but still greater oppor- 
tunities, confront forward looking people in 1956. 
“The Voice of Two Worlds,” a well known ex- 
plorer and geographer, tells of 4 remarkable system 
that often leads to almost unbelievable imps 
ment in power of mind, achievement of bri 
business and professional success and new happi 
ness, Others tell of increased bodily strength, mag- 
netic peronality, courage and poise 
These strange methods were found in far-off and 
mysterious Tibet, often called the land of miracles 
by the few travelers permitted to visit it. He dis- 
closes how he learned rare wisdom and long hidden 
ractices, closely guarded for three thousand years 
y the sages, which enabled many to perform 
amazing feats. He maintains that these immense 
powers are latent in all of us, and that methods for 


using them are now simplified so that they can be 
used by almost any person with ordinary intellli- 
gence. 

‘The 64 page booklet he is now offering free to 
the public gives guidance for those who wish to 
repare themselves for the momentous days ahead. 
It gives details of what to expect, and when. It's 
title is “Beware of These Days!” 

The book formerly 


‘old for a dollar, but as long 
as the present supply lasts, it is offered free to 
readers of this notice, This liberal offer is made 
because he expects that many readers will later 
become interested in the entire system of mind 
power he learned in the Far East and which is 
to be disclosed to the western world. 
mur free copy of the astonishing prophecies 
ig these momentous times, as revealed in 
this 64-page book, address the Institute of Mental- 
ysics, 213 South Hobart Blvd., Dept. T-57, Los 
Angeles 4, Calif. Send no money. Just your name 
address on a posteard or in an envelope will 
do. No obligation. Readers are urged to write 
romptly, as only a limited number of the free 
ks have been printed. 


Advertisement 


sanuary 1956 53 


acquire = ——|_—___ | 
NIGHTS AT HOME! 
LAI LL.B, DEGREE 


's famous Law Library—used as refer- 
in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
hess and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in conden: 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction .. . you learn by doing—han- 
dling legal problems—not by memorizing rul 

Send for two FR. 5, La 
‘Training for Leade 
answering questions about. 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
publio life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5. Dearborn St, Dept. 1831 Chicage 5, ILL. 


, orderly, sim- 


Now—You Can Own and Play a ] 


‘SZ ACCORDION 


ySave #5 50% 


Sm 
eats eee res 


‘snd loads of fun 
LAN 


5S DAY 


FREE 
TRIAL 


Easy Terms 


makes for which 
fry date 
Saled 


Inlenge Ave-,Dept.ri- Chicage 22,1. 
| Send big FREE Color Catalog, best terme, lowest wholesale prices. | 


I name. 
[Aooness 


Lore: 
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For lasting relief your ruj must 
‘BE HELD BACK DAY and NIGHT. 


Entirely different 


SOFT, FLEXIBLE, and fits neat as 
a glove. The famous Miller saves you 
TIME, MONEY, DISAPPOI! % 

Write for my FREE booklet today. 
FRED B. MILLER Manufacturer 
Dept.P-A Hagerstown, Maryland 


Do You Make These 
in English? = oF 


‘etective Engtish brings yu added advantad 


cornings. You con quote me—your 
Airis raining Course is werth mony times the cot.” Wile 


TODAY tor FREE 
UNIVERSAL SCHOOLS 
University Park, Dept. PS-1, Box 8202 Dallas 5, Texas 


Catalog of 3200 Novelties, 4 Jokes, Tricks 


' Here’s 10c. Rush me New Catalog! 
Johnson Smith & Co. 


| Nom 


177, Detroit7, Mich, 


= Enlerges 
& Objects! — 


vet 
Loud Nol Like Bang of a Shot" Suat 


ae BULL WHIP 


LOW COST HOME TRAINING COURSE jy The fine car at half 
FOR BEGINNERS & ADVANCED CRAFTSMEN the fine-car price 


woodworking and tool use, Professio 
ated shop method ‘easing fells and shows 


ne 
TING AT HOME! 


Make $20 to$30q Day 


MAGIC MAIL PLANG 


ie 
7 ‘send name of 
So ee Sos estas? Weta wom Een Cx HE Jats Ae Doh CA, Cay 1 io 


T wasn eLecTac 00,2532 tris Ae 
ett ls Cele Eas ete 
Revco ieea cates 


Ite fn ma 
back #20 fa'eack by 
(srefitperheur of op 
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HUNTING URANIUM | 


for pleasure or profit... | 


Before You Buy A 


GEIGER COUNTER 9m | 


check these 10 features 
RCA HAS THEM ALL! 


AUTOMATIC 


maxes New 


PROFITS 


se Prices 


; 
| 
| 
| 
1 

RADIATION DETECTION EQUIPMENT | 

) Sia eoyonia torte Sor | 

1 


sth Tipe. Av As 
a etm 


Dept. JPSR, Calais, Maine Ka 
imps ond other offers. (PLEASE PRIN 


SERR-EDGE MACHINE CO., 9753 Lorain Ave, Clevela 
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CoERES TAT 


BIG LABORATORY GIVEN FREE! 


Muy fait MOMDERTUL FUTURE tat 


(A MILLION THRILLS! 
Wigh Power 
INOCULARS 
Siassersne sis 
fotos 
BUSHNELL Bimacutars 


Dept, PI} 43.E Green 
ep ndena, Cail 


MAKE BIG MONEY AT HOME! 


IN 


VISIBLE REWEAVING 


pto10inan our! Gab 
Make moth holes, cigarette burns, 
ears, PDs, sma fil fabrien Litt 


Ale-known eraft pays extra spare-time profit 


fat home. Write today for exciting details FREE: 


FABRICO 


8342 5 Prairie Aven 
S81, | Chicage 18, 


HYPNOTISM 


BE POPULAR © AMAZE © ENTERTAIN 


Learn to apply Hypnotism and Auto- 
suggestion in short time, by JUST 
ing a home, with GUARANTEED Mant 
RESULTS — DON'T, DELAY. 4M 
‘Write to America’s oldest, most 

COUPON 


AND 
MAIL 


free information - now - to- 


$004 OF aPPLiED HrPMOLocr 
ot 21 
120 Central Park South, N.Y. 19, N.Y. 


SENT IN 


1 
1 
mr | 
1 
1 


WRAPPER 


NAME, 
ADDRESS 


TRAIN FOR 
TOP PAY 
POSITIONS 


in the world's 
greatest industry 


LEARN 
AUTOMOTIVE 
ENGINEERING 


Chilton's famous HELDT AUTOMOTIVE 
LIBRARY teaches you at home 

Look ahead! Start training now for top bracket, 

design, engineering and production positions 

in the ‘vast automotive field! 

‘This famous HELDT LIBRARY i used in 
practically every automobile, engine, ac- 
Cessory and diesel plant in the world, Tt hy 
been translated into 6 languages. It is the 
cepted text of dozens of colleges, universities 
and trade schools... AND IS IDEALLY 
SUITED FOR STUDY AT HOME IN 
YOUR SPARE TIME. 

ea more men now in automotive 

trained from earlier Heldt 
editions than all similar books combined! 


4 BIG VOLUMES! 
2340 PAGES OF AUTOMOTIVE DESIGN 
AND ENGINEERING “KNOW HOW” 


COMBUSTION 
ENGINES 
TORQUE 

CONVERTERS 


THE AUTOMOTIVE 
CHASSIS 


‘ond testing. 
« 616 po 


Covers all cor perls except mol 
driver, from chassis to 


Vol, 3-—TORQUE CONVERTERS (Transmissions) 
‘vide to Hronsmission 


Vol. 4—HIGH SPEED DIESEL ENGINES. 
XG ide to up-to-the-minute Di 
Each book is clear complete working 
cegioeering evide, ‘Esch te fuly Miosunted To: 
eto t-cllge 


segeeenne eye beck fly 
yt ee 
Seer kre tame aes 
Sena EID LIERIAE 
softy he HELDTLIBRARY 
pete hed 
gl hg gle a 
Benen Unto ste 
ara toate con bs weet 
Bee 


THE CHILTON COMPANY 
World's Lorgest Avtometive Publishers 
Dept. PSH-16, 5605 Chestnut St., Philodelphie 39, Pa. 


Send the | 7340-po |. “HELDT_ AUTOMOTIVE 
ENGINEERING LIBRARY fer 10-day, FREE EXAMINA, 


No Money 
STUDY 
10 DAYS 


(SAVE! Cosh-witheorder pric 
Some 10-day retum privilege, money 


NAME cere 
ADDRESS, 
cry... 
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| use €0Or @BIRDS! 
(SS 200% ABIRDS! 


aly, ‘Learn At Home 


‘Men, Boys, Hunters, Fisher 


MAKE UP TO $75 A DAY 


IN YOUR OWN BUSINESS pik 
tein = Ss, 


FREE BOOK 


Sanat anes ‘ 
fost forhts amusing PREE BOOK aa 
Ehwood Bide. 


ACW. SCHOOL OF TAXIDERMY, 260: 


eK 
10 FF 
= ? 


ADVANCE SPECTA 
537 S. Dearborn St. De 


DEPT. 5-16 ROUTE 120, THOROPARE, N. J. 


1956 
CATALOG | 


‘WORLD 
RADIO LABORATORIES 
“The World’s Largest Distributor of 


WHOLESALE 


ELECTRIC GUITARS 
Pi BUILD YOUR OWN 


teed 
Reconditioned Items 


WORLD RADIO LABORATORIES 
- ‘MIS W. Broadway — Council Bluffs, lowa 
Leo 1. Meyerson PERSONALIZED SERVICE 


i MAIL HANDY COUPON 


JORATORIES, INC. 
— Council Btu 


D tecone Eq. List 


C Free 1956 cata 
Gide Us. tate Map 256 
NAME. 
‘ADDRESS. 
Juaeesswewswssuaaceuee 


[MATONAL NUESERT GARDENS, Depleted 


DIESEL— AUTO MECHANICS DESPERATELY NEEDED 


Big Pay...Good Future |& 


NEVER IN HISTORY has there STEP CAMERA TOUR through 
heen such a tremendous de- our spacious modern shops, 
mand for Diesel and Gasoline where you see BAILEY students 


In'action. 
shortage of 


chanics. Vircu: EXPLAINS WHY IT Is 
iC 


PAY JOBS and’ advance 
cauipment rapidly In these Belds! 


Motor Anelyzer 

IT POINTS OUT HOW OUR i 

Shan pes DetestGee foo 

to learn Seo 

FIRLD depends. upon the reps line Mechanics for the price ot | MAIL TODAY! 
tation of the achek you attend caval tetearn'jort | Psote mail immediatly 

and the quailty of training you 74 “Titec 

Fecelve: fc is only natural you its ron ooh it 

will want and should have the 


= sicetes | 

ite eid, Melt Ges Sanna year enka eda 
ce Eevee | 
1 


V paares 
1 


‘agree we offer 
ming In the | Cay. jote__ 


‘TAKES YOU ON A STEP BY 


foretaitcure BAILEY TECHNICAL SCHOOLS _$%.5,%"% 
MEN jv, WANTED 


Learn NOW How to Become A . . Swiss or American 
BUILDING CONTRACTOR Wo previous experience needed to learn 


Write for FREE Brochure on Building, Estimating, Centecting m weatch repair. An enjoyable hob 
Map} Natlon: ide, bulding,, boogie, protacing tise S¥etenm starts you making repairs right 
is now withthe slmpilied ‘home ify, program now away. Develops your skill step by stey 
Walable throush ‘the American Technical Societs, a Rot 8 you modern shop methods « 


for-profit ‘educational institution. [essons come uigect (0 re noe eno 
Sour home. You enin trade related knowledge need - ad a 
Svery phase of buliding, estimating ¢nd_ contracting. ¥ n by personal attendance or 


promotes, Yast” ay "Sour ‘me “thd "ables permit. N : ome. study, Tndividual 
SHE Pedtent work“learm in spare Time Diploma awardect =r ime, “yee somes 
Tpw fulton raten. Wines today for FREE Brochure whi Write today 
ives complete details: Write 


AMERICAN TECHNICAL SOCIETY CHICAGO SCHOOL OF WATCHMAKING 


850 E, 58th Street, Dept, P5156, Chicago 37, Illinois 2330 N. Milwoukes, Dept, 416, Chicago 47, Illinois 
Founded 1908 _*” Approved Jor veterans 


IT'S EASY—AT HOME ‘CLEVELAND ENGINEERING INSTITUTE | 
IN YOUR SPARE TIME r isonelen: iviton PEF, I 
Success | 

‘fat fing eon | 

ney CE cae orcs Se SOU Tce | _inerene my Pay check | 
Mememeteinc | C2 Aerenceticot C) Mechanical | 

ed 80 ean 90 CE DRAFTING | NAME | 
alien is. | excuUsivELy” | ooeecs I 


CLEVELAND ENGINEERING INSTITUTE eS spasditie ! 


sanuary 1956 59 


JOSE YOUR NEW HOME FROM HUNDREDS of 


Garlinghouse HOME PLANS 


SHOWN IN THESE 5 LATEST PLAN BOOKS 


Surned i 


‘ORDER YOUR BOOKS TODAY 
All Books Mailed POSTPAID, No C.0.0.'s Please 
Our Plan Service vied by Builders end Lumber Dealers 
for over 40 years—America’s Pioneer Home Plan Service. 


L. F, GARLINGHOUSE CO., INC. 


Box 


=a 

| 

1 EC ‘TabSnes Paecision | 
I re) she toe ge | 
Hl Cae 1 Seton I 
ee SS oy 99C a. | ea Nowe EE | 
1 See ; ieee EY 
‘hs 7c cach all $ fr $3.50 | 


fom, guwevrns. orricat | 
Nonkenss Howe 


Boel Boze 


ey 
2 


ee mie nee pi 


es extra. Money Back Goarentee | 
SCOTT MITCHELL HOUSE, Inc. | 
M128, 1 Broodwoy, NY. 12, NY. J 
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Kruger Pistol Bargain *3% 


12 CALIBER sNcte sor 


length 8% inches. Ti J 
length 83 mesingly low 
mits ‘eTbalond com design’ Oren 


wed 
= 4s coch check or meneyerders KRUGER CORP 


KRUGER BUILDING, BOX 44-D, ALHAMBRA, CALIFORNIA 


Blast off with DUAL 
vacuum AIR HORNS! 


ONLY 


19.2... 


a 


i 


the Glass OPhone the Jaxx O-Nette, 
‘= Musical Pitchtork , Flute OPhone 
1 yoa, ean bate or hum a tan 
Femara’ astra 
iced. Wet 
mus ENL & WESTPHAL, Est. i9: ry 
12 FORT ST., FORT ATKINSON, 
60 APPROVED EXERCISES, 


————5 


1SEWS LEATHER 


1 2. TOUGH TEXTILES LIKE A MACHINE 


Post 
sm Are Det. 227, New Yrk 17 


Lavy win conrioence iter wat nines” 
FROM PYRAMID TIRE 


WHITE WALL TIRES $1 extral 


Now Many Wear 


FALSE TEETH 


With More Comfort 
FASTEETH, a pleasant alkaline (non-acid) 
powder, holds false teeth more firmly. To eat 
and talk in more comfort, just sprinkle a little 
FASTEETH on your plates. No gummy, gooey, 
pasty taste or tooling. Checks e odor” 
(ceneare: breath), Get FASTEETH at any drug 
counter, 


COUNTRY 
SQUIRE 


TRACTOR 


1956 
ALLIED 


ELECTRONIC 
SUPPLY 
CATALOG 


4, Amateurs, Servicemen, 
Engineers & Hi-Fi 5; 


Send for autirp’s big 324-page 
value-packed guide to everything 
in TV, Radio and Electronics! 
Select ‘from the world’s large 
stocks of High Fidelity systems 
and components; recorders and 
phono equipment; TV tubes, an- 
tennas and accessories; Amateur 
station equipment ; 


everything in electronic 
tub: transistors, too! 
books. Save on everything in 
#lectronics—send today for your 
PREE 1956 ALLIED Catalog. 


100 N. Western Ave., Chicage 80, Il 
© Rush FREE 1956 ALLIED 324-Page Catalog 


Name. 
Address. 
City. ‘Zone___State____ 
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and SCIENTIFIC 
MOTOR TUNE-UP 
One of America’s 
ig-Pay Industries! 
Make a, place for your- 


Fastest-Growing 
mady_ now 


Dept. DM-43,(Founded1927 Chicago 14, Ill 


UTES AGREEING GTI, Dk. OWS 
2521 Shafi he. Chae 14 ans 
pligation, your free book, 


NAME 


(prtaty 
ADDRESS 


crry, Zone. State, 
Gl Check’ here for information if you 


AGE, 


Under 17 


“?M MAKING 
MORE THAN 


$1000 a Month 
Haven't Touched Bottom Yet!” 


©. KAMA, 


jerts Charles Kama, Texas, one of 
many who are “cleaning up" with o 
for PRESTO, Science's New Midget Mir 
Extinguisher. So can YOU! 
AMAZING new kind of fire extinguish: 
er, Tiny “Presto” (about size of a 
flashlight!) does job of bulky extinguishers 
that cost 4 times as much, are 8 times as 
heavy. Ends fires fast as 2 seconds. Fits 
in palm of hand. Never corrodes. 
Guaranteed 20 years! Over 2 million sold! 
Sells for Only $: 
Show it to civil defense workers, owners of 
hhomes, cars, boats, farms, etc. and to stores for 
re-sale—make good income. H. J. Kerr reports 
$20.2 day. Wen, Wydallis, $13.20 an hour. 
Write for FREE Sales Kit. No obligation. 


you want a regular Presto to use es a demon 


Selence's 7 send $2.50. Money back if you wish.) 
New Midget INDUSTRIES, Dept. 
‘Miracle rand St., New York 16, N.Y. IN CAN: 
ADA: Mopa Co., Lid., 371 Dowd ‘St,, Mont. 
“PRESTO” eal’, P. D- 
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Fuee! VALUABLE U.S.A! 


my Scarce genuine po: 

pees L as illustrated, 
USA. Gs 

PLUS big cal 


ferent U 


pictarin 
ed in 


3 Columbian, Boy Scouts, 
Wild West, and many oth: 
ers EXTRA! Big illastrat 


ca U 
Collectors’ Guide 


catalog; 64-page 
and other 


speaking and singing volee.- 10 
ining ows 


Devnler Mosicle 


Complete 
Telescope Lens Kit 

pion ‘fowrn: yunecenary. 

fan itn” Straten fribed and moat et” 


BUSSE SALES Co., Hartford, Conn., Dept. 


You can be the next uranium mil- 
Hionaire! Government guarantees 
huge bonus! PRI instruments from $29.95. 
‘See your local dealer today! FREE CATALOG! 


Write PRI, 4223P W. Jefferson 
Los Angeles 16, Colifornia 


WARN HUBS for 
4-WHEEL DRIVES 


Make 2 Vehicles Out of 1! 


"AUTOMATIC. 
FREE WHEELING 
As You sMirT) 


THIS TANK HOLDS 


EARN BIG PROFITS 
In Your Spare Time! 


If you haye a little space in a SPARE 
ROOM, PORCH, BASEMENT, GARAGE 
ANYWHERE. Investigate this "chance 
of a lifetime” opportunity of breeding rare 
tropical fish for profit. The tropi 
BOOM" IS JUST BEGINN 
your opportunity to cash in on i 
perts estimate S780 MILLION DOLLARS 
will be spent on tropical fish within next ten 
years. Investigate now—Rush coupon below 


“AND yOU BREED 
THEM WW YOUR SPARE 
TIME-INYOUR Home C 


NO-OMLY A FEM COLLARS) 
AUTTLE SPACE AN0 MY SPARE 
OST SELL THEMSELVES, TWME AXD THE LITTLE KNOWN 
TOO. BELIEVE ME B )) BREEDING stcRETs sec 

THE "BOOM" BB (1st 900 nee0 To START, 1F 
vas staged Youre wreresren Lease | -7% 


YES BOB | BREED THEM, 
IN MY BACK PORCH. THEY 


W'S EASY! Once you know 
the SECRETS you may breed 
exotic ANGEL FISH; Zebra 
\triped DANIO; beautiful 
GOURAML; majestic 
FIGHTING FISH; the mys 
weather 

BRILLIANTLY BEAU 
TIFUL rare tropicals of 
every hi i foe “up 

$35.00 pr. Amazing Profits! 


TROPICAL FISH BREEDERS OF AMERICA, Dept. C-1 ict Angeles s1-eu. 


DRAI ANY PERSON IN 
ONE MINUTE 

“Be Sela w"* NO LESSONS! NO TALENT! 

—— Fiands anything From REAL 

Urttlke Ke Ariat ven 

Tee CANT DRAW A Stetate 


Also Excellent for Every 
Other Type of Drawing! 


224-PAGE 1956 CATALOG 


ECTRONICS = TV i= KITS 100 ot bg 


write Now 


ws RADIO SHACK: 


NEW —=- MACHINE | 


Prints & Illustrates Postal Cards 


[Learn how basinemses are now boosting sales ip 
seit ad 


‘simran 


1920 Sunmyside Avenue, Dept. 131, Chicago 40, 1. 


ndaily Products 7 


“Chicago 83 
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“TOOK IN $217 


FIRST 10 DAYS” 


Some make more, some less... 


We help you to start Yo 
Own All-Year Business 


Make Big Money! With 
our easily operated, 
highly efficient wall 
washer, Charles Stelle 
took in $217 gross in 
first ten days. E. L. Goss 
took in more than $10,- 
000 in one year. E. G. 
Taber wrote, “I made 
$400 gross in two weeks. 
‘And no wonder... this machine washes walls 
6 times faster and better than by hand. 


Your Money-m 19 Opportunity. We want more 
men to go into this profitable business for them- 
selves and enjoy independence—freedom from 
bosses, layoffs. Customers everywhere—homes, 
offices, schools, churches, hotels, ete. How much 
you earn depends largely on you. What you 
take in is mostly profit. No need to rent shop 
or office; operate business from home. Can start 
spare time until your full time is available. 


Lose no time. Get all facts without obligation 


FREE BOOK! MAIL COUPON TODAY 


‘Send at once (no obligation) your FREE booklet 
containing information about your WALL WASHING 
wacuine and how I-can start my own permanent, 
Profitable business, 


Nome. 
‘Addi 
Cay 


LINGUAPHONE 


MAKES IT EASY TO LISTEN and LEARN to 


SPANISH [ . ]+ FRENCH 
GERMAN - ITAL AN - JAPANESE 


MODERN GREEK — 1-1 of 34 toosvene: evsilebie 
for 10 DAY FREE TRIAL AT HOME 


For Just. 20, Minutes ab 
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‘No doubt in YOUR mind, or HERS. 
when you wear “ELEVATORS”. 
These amazing helght-increasing 
shoes make you almost 
inches taller’ instantly, 

smartly, confidentially 

k UP to you, Be 
e, be smart, be 
lier; change to 
ELEVATORS” 


you 
may think 
you're 


TALL _ 
enough . 


but 
what does 
she 
think? 


STONE-TARLOW CO., 


lusilinry lcceleratrr. 
) LEFT FOOT PEDAL 


and Dealer's name write to: 
INC., DEPT, PS1-56, BROCKTON 68, MASS, 
Step on the gas with either foot 
with equal ease. Drive relaxed 


Guaranteed for the life of the car— ‘ 


on, FITS ALL CARS. 


FREE Booklet 


Kons 


LEHNER, Ness City 


SAVE MONEY ON U S GOV'T SURPLUS 


Buy surph 


direct from US Government. These are samples 

that can be made. Life boat 812,00, Grind 
$15. Dump truck $76.77, Tractor $75.0 
Typewriter $7.51. Freezer $50. Spray painter $15.25, Mot 
$4. Hunting, fishing, camping. sporting Equip, jeep, boat, 

‘Hundreds others may tremendo 
savings th our Bull Price $1.00, 
Box . 8, Conn. 


$ $ USE TOILET PAPER $ $ 
In Your Car Filter. Save 94% On Cartridge 
Changes. GUARANTEED B-2 Installed 
Adapter Plates Foe Your Filter $2.98 Post- 
paid: Free Literature. Dealer Inquiries Invited. 
RETUF FILTER 
Div. of Zenick Prod. Corp. Dept. 20 
Box 2461, Los 5 54, California 


‘An amazing. Air-Cushion 

favention ‘allows body 

freedom at work or play. 

Durable, cheap” Day’ cod ‘alght protection be 

rrrable, cheap: Day and night protection helpa 

Naturesupnort weakened musele gently but wuay 
‘Sant gn Tritt Write NOW for free Bocilet and 

Broot t Resuttes Al coronponsnce confer 


‘Company, 374. State St., Marshall, Mich. 


8’ to 14’ Models from $39.95 


© Assemble your cl. freight 


12 ft 

Runabout 

CATALOG Pictured 
Write 

Marine Hardwa 


Trailers, Fiberglas 


Li UGER inoustares samncarors 9, min. 


‘| make 400% 
0 week! 


“Proves MR. J. T. ANDERSON, Inglewood, Calif, 


\(Notorized statement on file in our 
‘office and open to inspection) 


yt 
rinting 


‘rtm 


‘bo printing press, no “ 
i estat 


Yt seno You; 
THIS FREE! 


also FREE! 


hing Pai sao 
ECONOMY AUTOMOTIVE NGUSTRE, ‘oot 8-1, 10 


acs 


printing technique amazingly ‘sim- 


Seneyh PRINT co. 


PUaw."nOW-T0" BOOKLET 
this coupon ToD 


COLORS. I's amazing—but rue! EARN PROFITS 
IMMEDIATELY IN. YOUR OWN HOME! Start 
ing FULL ere soon 
idhiness right ‘mich easier than You think. 
thie new printing industry 
PROFIT on some jobs 


DEMAND. No selling becaiise 
Your area needs Screen-Printing. You can save 
them ‘up to 50% on printing, too. WE SUPPLY 
EVERYTiUNG YOU WEED, Never before hat such 
8 proftunty been offered to Anyone: wishin 

Lines of spare-time, Yonsiness of tie 
‘wnt’ Don't estate All te CONMIDENTIAC 
FACTS are yours if you MAIL COUPON TODAY — 
before it's too late. 


revolutionize 
‘EXPENSIVE 
“cut 
—yet you can 
‘on, PAPE 


= FP rueun. 
LABELS, WALLPAPER, NOVELTIES, INSTRUMENTS, ETC. ET, 


MEW LAFAYETTE 
132 PAGE ELECTRONIC CATALOG 


largest elece 
MONEY SAVINGPRICES 
WV 


fol Por’ supplies. SEND. FOR 
Im FREC COPY TODAY. 


Beeb 


5553 


(AFAYETTE RADIO. CORRE. 


L_10-Dey Satisfaction or Money Back Guarentee J 
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PLASTIC SANDWICH MACHINE 


This _new, remarkable PLASTIC SAND- 
WICH MACHINE does a permanent, beau- 
tiful, professional, protective, plastic lam- 
mn job in exactly three minutes time! 

1 earnings possible in your own home 
ik PHOTOS, 


between sheets of clear 


etc, 


. and illustrated 
Make PLASTIC SANDWICHES that literature, NO | 
cost you only 8¢ each, take 2-3 minutes obligation, 


time—yet sell for SOc to $1.00 each? 


Laminating machines range from $35.00 up. 


PLASTIC SANDWICH MACHINE CO. 


6012 N, Clark St Dept. LM-403 Chicos 


Compect, light, hendy, 
Aattery conte, fraction of usvel 


Do it yourself! Complete kit, including battery 


and case, for simplified assembly of this terrific 
storized superheterodyne portable fea- | 


8-trans 
tured in Sept., 1955 Popular Science. Only 
$50.50, with reprint of article covering detailed 
instructions, postpaid anywhere in U.S.A. Send 
check or M.O. to 


Federated Purchaser 


1025 U. S. Rte. 22, Mountainside, N. J. 
Or 


for yourself at 
New York: 66 Dey St 

{os Angeles: 11275 W. Otympi 
Mow oasu.s, 


Newark: 114 Hudson St 
i. 
22. Easton, Fe 


925 Nerthompton St. 
eS 
66 rorutar science 


Is Needless Fear Driving 
You Into Dangerous 


Neglect of Pl LES? 


Yes—neglect that arises from fear of 
learning the truth is, usually, the one 
reason why piles and other rectal disor- 
ders can become really dangerous! So 
give yourself new peace of mind and 
safety from these rectal ailments, Get 
your FREE copy of the important new 
bulletin on rectal troubles and the latest 
treatment methods. It is prepared under 
the auspices of the medical staff of fa- 
mous McCleary Clinic and Hospital, 171 
Elms Bivd,, Excelsior Springs, Mo. Write 
for your copy today; this book'is valuable 
to you! 


SPRINGFIELD TILLER 


Big, 2 hp. Springfield SPRINGTIL 
novel. ifries guaranteed for ite. Non 

sy 10 control, 7537 to 2193" 
is. Converts to roller, acrat- 
jeer, and furrower. 


SEND FOR FREE 1956 CATALOG 


ick Mig. Ine 3236" E. Main Sty N 
s Sprit “ohio Af 


FULL SIZE MODEL KITS" 


EXCLUSIVE DOUBLE-BEARING ry 
HEAVY DUTY PUMP 


HIGH WAGES 


AEE, BIDE paid. to. Notional School af Heavy Equipment Op 
Qverniors ot Bull- P.O. Bex 243-45, Chorltte, N.C. 
jouers.. Dragiine 

SS DEARLDES: riecee send me your Schoo! Catalog 
movers and Mowe 

Graders, Contractors 
fant our Graduates 
Tlarathesesnitis NOW 


Last year’s profit $3, ooo! 


a a «FOLEY ArGaane SAW FILER 


“Last year's profit amounted to $3,000, Not so bad 
for a one-man outfit”—from Chas. C. Hough. James 
B, Williams wrote us—“I made $765 last year filing 
a saws, and it sure comes in handy. I do this work in 
my spare time.” Men in communities of all sizes 
make up to $3 or $5 an hour with the Foley Saw 

Filer working full time or part time. 
It’s no trick to take care of the saw filing for your 
t neighborhood hardware or lumber dealer —plus 
looking after the saws for farmers, townspeople, 
manual training departments and facto- 
ries. The Foley files all hand saws, also 
band and cross-cut circular saws. It’s a 
repeat cash business, no canvassing, no 
eyestrain and no experience needed. 


SHOWS HOW TO START ‘Send me free book “MONEY MAKING FACTS" 
‘MONEY MAKING FACTS" shows just how 
you can start at home in your spare time Name_ 
Working in your basement oF garage. It's an 
immediate cash business that can ‘develop 
into a full-time repair 
today—no salesman will call. 


TECHNICIANS 
WANTED 


GAPS IN INDUSTRY MUST BE 
FILLED BY MEN TRAINED TO 
HIGH STANDARDS . . 
‘The man who really has the 
ow" will win the best 
‘and highest pay. 
“Engineering Opportunities" 
lists many specialized 
tudy courses written by world 
ithorities in: Aeronautical, 
vil, Mechanical, Mining, 
Petroleum, Structural, Elec: 
trical, Radio, Television and 
Plastice ete. Send today for 
your FREE copy of “Engineer 
ing Opportunities” to Cana 
dian Institute of Science and 
Technology Ltd., Century 
Building, Washington, D.C. 


i new hobby! Rush Coupon 
for big, valuable collection af Aenuine. all-diflerent postage 
i land of the myst 


gotion of any kind your 105-page handl 
FENGINEERING OPPORTUNITIES”. 


ENGINEERING OPPORTUN. 


RUSH my Free, Airmail Col 
ec. I soclee Tbe lor melling cots, 
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“| DOUBLED MY INCOME -— 


Am My Own Boss — 
in CUSTOM 


UPHOLSTERY” 


APPROVED 
FOR 
(OLSTERY TRADES SCHOOL, Dept, 
JY. 


The New Model 70 UTILITY TESTER 

FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES - TV TUBES 


Thousands of 

Engineers Needed 

for Hard Pressed 
Industry 


BACHELOR OF 
SCIENCE DEGREE, 
24 MONTHS 


Degree Courses: 
D)Hlecironic Engineering 
D Electrical Engines 

Gi Highwoy Engi 


Stroctorol Eng) 
Civil Engineer 
Architecture 


Photo of Heald Electrical Laboratory 
Enroll Now for New Term 


Meqld College Ranks FIRST “7 
“a Design 

DB Architectural Drafting 

1 Mechanical Drafting 

1D structural Drafting 

D Surveying 

B Estimoting 

Gi Mester Electricion 

‘Approved for Veterans 


NAME. 


STREET. 
cn. 


Send for FREE Informotion 


Heald Engineering College 
Yon Ness ot Post 
Son Francisco, California 
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sae 


PIPE SMOKERS! 


guaronteed 


OLDE LONDON 
PIPE 


and 2 full-size 
pouches of 


HOLIDAY 


Pipe Mixture 


The Olde London Pipe is im- 
ported bri 


has hard rubber 
it, carbonized bowl. If your 
dealer can’t supply you, write 
OLDE LONDON, Larus & 
Brother Co., Inc., Richmond, 
Va. Offer good only in U.S.A. 


owy 40d 


IS ALWAYS A SNAP FOR 


YOU ano YOUR 
HULL AUTO COMPASS 


THE FAMOUS QUALITY NAME IN 
AUTO COMPASSES 
Now also in New Car Colors 
At your dealers, Write for literature 
Hull Mig. Co, P.O, Bor 245-€1, Warren, Ohio 


‘new for nat haying » hitehen 


oe or aot 


Don't 
the latent new mod 


{Medford Miz. 


ATTENTION HOME OWNERS! 


1 
nie "Poltsted grift Automatte 


Laelert, mS 15-95 | 


Co., Medtord, NJ. 


| women 


aps curva 
TRACTORS 


Just ateer it with power turn. Several 
‘walking & riding modela up to Id H.P. 
Low pricel Writefor PRE literature. 
SHAW Manufacturing Co. 
‘S70 Feet SL. Caer, ans 
GSN, A SL, Combes te 


MOW, RAKE —~ 


See the Greatest Show on Earth with this 


GIANT ASTRONOMICAL TELESCOPE J 
$ 1 500 


FULL PRICE 


Yor oni 815.08 


EVERYTHING 
FURNISHED 


eee 
‘TOP MEN MAKE 


$5 =-s10 
AN HOUR! 
eee 


YOU NEVER 
INVEST 
ONE CENT! 


ll Show You How to Make 
BIG MONEY The First Hour! 


Get into a high-paying business without spending 

gent! T'itrush you, abvolutely FREE, a powerful Start- 
ing Business Outfit. It contains EVERYTHING you 
need to make exciting eash profits {rom the first hour! 

‘As the Mason Shoe Counselor in your town, you can 
start taking easy orders the minute your Outfit arrives, 
You need no experience. I'll show you how to add as 
much as $217 EXTRA income a month for just 2 
orders a day... how to take orders from friends, rela~ 
tives, neighbors, folks where you work. 

EVERYONE wants comfortable shoes. Mason Air- 
Cushion shoes are backed by Good Housekeeping Ses 
have been accepted for advertising by the American 
‘Medical Association. Some topnotch men have taken up 
| to 20 orders their first day, earning up to $10 an hour! 
MASON SHOES ARE NOT SOLD IN STORES! 
Folks must buy {rom you and heep buying from you! 
| You feature 160 dress, sport. work shoe styles for men, 
with such EXTRA features as Air Cushion 
Innersoies, Steel Shanks, work soles of Neoprene, Cork, 
Cushion Neoprene Crepe, Safety Shoes. 

You'll run the best ‘‘shoe store” business in town, be- 
cause you actually “carry” a greater selection than a 
store. You draw on our stock of over 200,000 pairs in 
sizes 2¥; to 15, widths AAAA to EEEE. No need to sub- 
stitute . . . foiks get the style, size, width they order. 
No wonder you can expect {ast profits: 

Rush Coupon for Your FREE Outfit! 
Start now! We will rush absolutely FREE EVERY- 
THING you need to start making Big Money from the 
very first hour! Send your coupon TODAY! 


MASON Siitewk ats, wisconsin 


Please set me up in a MONEY-M. 
run from home. Rush FREE and postpaid my Starting Busi- 
hess Outfit with EVERYTHING 1 need to start making | 


i 
H 
i 
| Gktra cash from the fist hour! 
1 
1 
1 
1 
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ALLIED’S 


SPECIAL 100-PAGE 
HI-FI catatoc 


‘This 100. 
is your gu 
easy understanding of 
Hi-Fi, Shows you how 


components 
this Invalu 


ALLIED today—it's FREE. 
RADIO Quentcad Hi-fl Contr 


ALLIED RADIO CoRP., Di 
100 N. Western Ave., Chi 


Li Send FREE High Fidelity Cotolog. 


Name. 


Addres 


City____Zone__stote. 


I'llSend You This Handsome 
Pla CASE-FREE! 


im 
et bore 


gehts Same 

ie dent ce ‘necse: | 
‘Slane end deesle for ectng my 

Sia'whchoat payin one cent | 
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There’s BIG MONEY /**, 
In Your Future With $ 
ELECTROPLATING Zs 


Yes, Genuine Electroplating Offers You 
‘Year Round Added Income and Financial Security 


1 and prafeable rade that ean be developed rors 
= your home, Hip il the tremendocs need 


cond or rice Sin and Herts om 
ad aodes for all types of plating: 


RAMYR MANUFACTURING CO. 


Dept. E16 - 1624 East First Street « Los Angeles 33, California 


HJ poh or chimney or fue and tchen, darkroom, 
Inborsery oF ofice of smoke, fumes, odors, heat. Hand 

Some ssiles sce gril No csting, Sting, fut 
or bater, 
(cyclen oerodcnory 
Send Check or Money Order tod. 

‘eal Ings 

Farge Hectic Co. + 287-P Niagara St. + Buffalo}, N. ¥. 


314 Se. omy St. 


Sanctnge Sara 
NOOSIER MACHINE PRODUCTS <0. 


Transmitting — Special Purp 
Any Quantity from one to tho 
response to all offers, 


WANTED FOR CASH 


Electronic Tubes 


JACK KAY 


209 sTH AVE. NYC 3-NY 


BRINKMAN. MANUFACTURING. CO. 
3318 Clay Deot. © 


When Writing to Advertisers 


Please Mention Popular Science 


you may lay 
pvt the mone jeaire: Phere ano obligation. 
Ercclsior Hernia estes eae Mo: 


BIGGEST VALUE FOR FISHERMEN! 


evr uuy 


ALUMINUM 
‘OR STEEL 


Seamaid sunwom soars 


SEAMAID MANUFACTURING CO. 
Kendallville, Indiana 


as TAX EXPERT 


urate sar, ae mach $3,000 in 8 short 


earn 


med 


‘he, 
iy Approved ‘by 51. Dent. of 
AX TRAINING, 68-70 Modson 


GROW MINIATURE TREES 


Grom authentic, LIVE dart trees 
: Fascinating bobby! Fabulous profit! 


SEND FOR FREE SEED & INFORMATION 


> MINIATURE NURSERY CLU! 
Dept. KIC, P.O. Box 178 
Us Angeles 8, 


GiGi CAR SNOW PLOW 


CLEARS ROADS & DRIVEWAYS 


ARBURETOR TOO RICH 


MAKES MOTORIST TOO POOR 


Car owners who are getting poor gas mileage, and 
be 


ing money dos to overrick, mitares, wil 
Rietsed t2"Tearm how fo eave eas.” Basily totalled 
acurmatic invention is Automatie and operates 62 
the supereharge principle: For enrs,trucka, tractors. 
SALESMEN WANTED! Big Profits! 
FOR FREE PARTICULARS, HOW YOU CAN GET 
hd address on m post card to 
\VACU-MATIC CARBURETOR, Dept. 841, Wauwatosa, Wis. 


DRAW FOR MONEY! 


Our Simple Method Proves You can 
Teorn to Draw at Home In Spare Time 
TYR 29, sta, Commercial AM, Designing 
HL Mlostating Cartooning, et." Sng at 
home, in spare time. No previous art taining 
necessary. Soon be your own boss —~ work at 
home. pick your own ‘working hours Or eara 
big mosey ad staf artist for advertising agency, 
ewopapet, magazin dep store. Or make 
Area profitable hobby. Earn ‘while you learn, 
22piece act outht given with your frst lesson 
AT'NO EXTRA CHARGE, (School tts 1914) 
FREE BOOK, “Axr ron Purasune AND 

ve Desctibes ‘our methods, 
ists opportuni 

ties. Tells what 

ur tents any. 
0 obligation, 

So 


Bort Weshington, N.Y. 
es i Midtrated, nook, “Art tor T 
ation No suamin whl'calt 


Ane. 


Gift for Trying This 


Kansas City, Mo.—Here is an improved 
means of holding rupture that has bene- 
fitted thousands of ruptured men and 
women in the last year. 


Inconspicuous, without leg straps, elas- 
tic belts, body encircling springs or harsh 
pads, it has caused many to say, “I don’t 
see how it holds so easy. I would not have 
believed, had I not tried it.” 


You can’t lose by trying. It is sent to you 
on 30 days trial. You receive a $3.50 spe- 
cial truss as a gift for making this trial. 


Write for descriptive circular. It’s free. 
sician’s Appliance Com- 
y, 9314 Koch Bldg., 2906 Main, Kansas 
8, Missouri. 
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Yeall this machine 


What a fellow makes in his regular job toda; 
enough tomake ends meet. Higher taxes, 
food and rent and almost everything else raise hob with 
the savings account, And I say that what a fellow puts 
‘away is even more are ‘than what he makes. It 
would worry me sick {f1 couldn't save a little against 
‘a rainy day. 

And that makes it almost nec- 
essary to make some ex mey. 
‘There are lots of ways to do it 


‘The magazines and newspapers are 
fall for agenta to sell things. 
But if I had to make a living by 


telling, from house-to-house T'm 
Airaid starve to death Ti 1 ike to 


make something with 
ithas sell it by mailer let the stores sell i for me. 
and women, too— 


‘There are lots of people like me. 
Another thing: Lots of men 


don’t want to get mixed up with something that might 
hurt them on their jobs. "They want «plan they ean 
operate at home—in spare time—one that they can 
work at any time they please and one that doesn’t need 
any rented store or hired help. And that's where my 
little money maker rings the bell. 
Let’s say you're like me. You 
want tomake some extra money but 
you don't want todo any selling. 
Ss Fight—take a look at what you can 
do with this machine, I'l give you 
some facts that I discovered and 
a = your own common sense will tell you 
they're true. 
hing, i REET bo oll ZOUES going to,make some: 
thing, it ought to be something that lots o want 
vnething "Douidn't be 


—something that lots of oe ter, i 
some thing hat sella at just certain seasons— but all 
Year round. And, it shouldn't be any flash in the pan. 
t's got tobe steady—year after year—eomething that’s 
not here today and gone tomorrow. 
‘Well give a thought to this: What's more permanent 
than bables? Ever since I can remember there's been 


baby? sae what is more po 
in making people buy things. Now you've got the idea. 

Every year millions of mothers want their babies’ 
first shoes preserved as mementos. These mothers have 
the shoes “bronzed” as they call it—by electroplating. 
Electroplating coats the shoes with copper and, es 
them forever. And there's no 4 ‘company tl 
corner on the business of met ‘baby shoes. Almost 
all of this work is done by little i 


T2 roruiae science 


y "My Little Money Maker” 


It can be put anywhere in the house—in the 
kitchen, the basement, or the attic and it goes 
‘on making money for you whether you're there 
or not. Three tim 

work, while you're asleep, or at the movies— 
it turns out a product that sells for $6 and the 
cost of raw materials 
a day, and the profit on each is more than 
$5.00. T'll be glad to tell you how to get one of 
these little money makers working for you, 


‘a day—while you're at 


only 54c. It will make 


‘or basements. Lote of orders come 
to you by mail when you send out 
circulars letting mothers know you 
can do the work. Lots of stores take 
orders, but they have to turn the 
work over to you. ‘There are six or 
seven ways to get orders without 
making any house-to-house calls, 
‘The big job is keeping up with them. 

You see, you can clean up six 
pair shoes in a few minutes. Ina few minutes more you 
can dip them in the hardening solution like you see in 
the picture. Then you spray them with a conductive 
coating and hang two pair in the tank on copper wires. 
Just turn the switch and walk away. The machine does 
the rest. Eight hours later those shoes are ready to take 
gut of the tank, burnish and mount and ship or d 


ir 
Py ‘beauty of itis that 
the in doesn't cost much. Al- 
most anyone can afford the equip- 
the book tells how to run 
the machise aad how to get ordore 
without house-to-house selling. 

If you'll just put your name and address on the cou- 
pon and mail it to me, I'll send you all the information 
Bi away by mail. After you have read all this you 
will know what you want to do. It will be easy to de- 

ther you would like to have a “Little Money 
Saerorrec ewe, Everything I send you now is free 
‘There is no catch to it and nobody will call to try to 
sell you anything, I'lleend everything free and pos 
Il you have to,do.is mail the coupon, get 
sand Shon decide, Mail tne conpon ight twiay sot 
can help you get started making money. 
DON A. MASON, 1512 Jarvis Ave., Chicago 26, Ill 
DON A. MASON, 
1512 Jarvis Ave., Chicage 26, I, 
nas tell me aout the seve, ifrent wars to mate money at | 
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| Eisant te dot Everything you send me now fe free and wil not | 
! 

I 

1 


{cont me 8 penny now oF ever 


Address orders 00. K. 
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Do you work all day with 


COLD FebT? 


priced electric 
foot warmer 
that will keep 
you healthy, 


happy. and 
comfortable 


"ye 


LISTEN WHILE YOU 


WALK, RIDE, WORK! 
lips nay, poener”— We. only. 7 


‘ 4 Tebco Moly Outfit 

y NEW MODEL 33 SPIN 

& AND CASTING REEL. 
Makes back-lash impossible. Reel filled with 
6th, test DUPONT NYLON MONOFILAMENT LINE 


Gateway Commander Solid Glass Casting Rod 
sear pestctit 9]Q95|: 
ay wc See 


you order 
outtt now 


CATEWAY SPORTING GOODS CO. 
DEPT, Pst, 1321 Main St..Kansas Cty 5.Mo. 
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\. AVE UP TO 74% ON 


FURNITURE aes 


Do Your Own 


oe REPAIR 
+k BUILDING 

sk DECORATING 
se MODERNIZING 
oe GLUING 

ok REFINISHING 

ke OVERHAULING 
ok PAINTING 

oe MAINTENANCE 
3c REUPHOLSTERING 
SIMPLIFIED DETAILS IN THIS BOOK 


With ‘How to Build and Repair Your Own Furniture”, 
big 256-page “how-to” book, you'll be able to own that 
furniture you've always nd make your 
furniture look. brand-new 

have poured all their 


| 
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| BU 1 a Ae 


puRNITURE 


who. w: 
at linie cost! Detailed 
tions make it 


BUILD FURNITURE FOR EVERY ROOM IN YOUR HOUSE! 
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You can make coffee tables, chairs, desks, Ia 
cases, kite 


decorating “period or modera! Mest of the 16: 
fed projects can be done with simple tools 


SEND NO MONEY NOW! 
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Kivar, Only $2.49 200 
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CITY & ZONE. STATE —__ 
Ci Cheek here if you remit now. We pay postage, Same return 
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BUY DIRECT FROM MILL & SAVE ON LABOR COSTS 
‘em designed for comfort ond convenience. Plont sold separately. 
IVE EASY PAYMENT PLANS INCLUDING MONTHLY PAYMENT 
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MANUFACTURE THIS BEAUTIFUL BBG. otodoot ics 
CONCRETE OUTDOOR FIREPLACE | fos wy 


Right In Your 
Own Backyard 


| 
$4.00 Worth of | 


Sand & Cement 
produces t 
Attractive 
Fireplace. 


Provides dependable stand- 
by electricity for heating sy5- 
fem, pumps, freezer, ie 
Ttble, Automatic. start 
Sop. Find ont bow litte stasis! 
Bilt fot Folie / 


D. W. ONAN & SONS, INC. 


3343 University Ave. S. E., Minneapolis 14, Minnesota 


TREMENDOUS Profits 


with Hagen’s Exclusive 


‘engine powered. 


Sells on Sight 
from $60. to 

Easy to start your 
own Profitable 


‘rer your Wivitery. Malds sold only on exclusive franchise. 
GENERAL ENGINES CO., Inc., Dept. SF-16 
ROUTE 130, THOROFARE, NEW JERSEY 

ot of Philadelphia 


‘Sold 250 in first 4 
ing fe Ssurs 


12 MODELS 
“AUTHENTIC REPLICAS” 


START YOUR COLLECTION TODAY! | | VOLUME SALES’ CO, 
Dept. PS-156, 3930 Sunset 
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Design and Balan: 
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A MICHIGAN PROPELLER 
MATCHED TO YOUR OUTBOARD 
» MOTOR, BOAT AND LOAD 
GIVES BETTER PERFORMANCE 


FOR SKIING, SPEED, CRUISING 
or GENERAL OPERATION 


Write suits 
iste, 


(GAN WHEEL CO., Dept. P5-1 
RAPIDS 3, MICH. 


"Tboughta 
HARLEY-DAVIDSON ! 


shop foreman in Chicago, Ill., 
‘When the shop whistle blows, 1 
Harley-Davidson and head for 
re cars are stacked up wai 
for lights, I scoot between lanes ahead 
traffic . .”. leave the rush-hour jams far 
behind. You'd be amazed at the time and 
worry, I save with my Hummer. tides 
more,” he says, ‘I get up to 100 miles pei 
gallon . . . have practically no Parking 
problem. And I've found that the tot 
cost of a Hummer is actually far less than 
‘@ year's depreciation on an automobile.” 


Only *17.00* 
per month to own! 


Why not see your Harley-Davidson deal- 
is weekend for a trial spin. Or, write 
now for literature to Dep HaRuey- 
Davison Moror Co., iyeckbe 1, W: 
“Alter minimum down payment, Small monthly in- 


stallments include fire, theft and collision insurance; 
focal taxes; [reight and carrying charges: 


New low prices 


EXCISE TAX NOW OFF 
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CRAFTSMEN 
AT WORK , 


year-old boy to drive. A 4%-hp. air-cooled 
engine powers the vehicle through 10 for- 
ward speeds. Top speed is 30 m.p.h. The 
dump bed has a hydraulic lift. 


Boy-Size Truck Really Works. No ordi- 
nary playthings for Jerry Bennett of Troy, 
Mo. His father spent seven months building 
a nine-foot-long dump truck for the five- 


Vacuum Cleaner Exhausts Fumes. When 
it’s freezing outside, mechanics at Ward 


Motors, Townsend, Mont., safely work on 
running engines indoors. A vacuum cleaner 
welded on one end of a duct sucks exhaust 
fumes out of the building. Flexible metal 
tubes fixed to the duct slip over car or truck 
tailpipes with a funnel-shaped fitting. 
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Chair Has Points in Its Favor. Elk ant- 
lers form the framework of an unusual 
sportsman’s chair on the Triangle F ranch 
in Jackson Hole, Wyo. Bolts and rawhide 
thongs hold the frame together, and the 
thongs also are laced over the back and 
seat. It didn’t cost the elks anything; they 
shed the makings every year anyway. 


NOW! Apply 
Three Finishing 
Coats a Day! 


Wonderful Satinlac® dries so quickly, 
you're ready for the next coat in 3 
or 4 hours. Thus, 3 coats a day is a 
reality! But time-saving isn’t Satin- 
lac’s only advantage . . . not by a long 

shot! “It gives you 
the most beautiful 
natural finish 
you've ever seen. 
‘A handsome satiny 
effect which not 
only wears well but, 
is easy to maintain. 
This Wizard with 
Wood works like 
magic with hard or 
soft woods! Never 
darkens or turns yellow, 


New Adhesive 
with 1001 Uses 
Discovered! 


It’s the most revo- 
Jutionary adhesive 
in years! It bonds 
instantly, perma 
nently, on contact 
wwwithout clamps, 
esses or nails! 
t's Weldwood® 
Contact Cemes 
Bonds any com- 
bination of wood, 
glass, leather, 
Paper, cloth, rubber and metal (in- 
cluding do-it-yourself aluminum). 
ke -even for amateurs 
ia or other plastic 
urfacing materials to table tops, 
kitchen counters, etc. Enables you to 
put up plywood paneling without 
nails! A real Wizard around home, 
shop or garage. 


Get Weldwood Glues 
and Finishes 

at Hardware, Paint 

and Lumber Dealers 


You can always get Weldwood Glues, 
as well as Firzite® and Satinlac, at 


to your individual needs. Weldwood 
Contact Cement comes in 25¢, 35¢ 
and 60¢ and larger sizes. Weldwood 
Presto-Set® Glue comes in 25¢, 45¢ 
and larger sizes. Weldwood Piastic 
Resin Glue comes in 15¢, 35¢, 65¢ 
and larger sizes. Firzite and Satinlac 
are available in pints, quarts, gallons 
and 5 gallon cans. Keep a supply of 
these Wizards with Wood on hand in 
your shop— you'll use them all the 
time, 


First Ready-to-Use 
Glue worthy of the 
Weldwood Name! 


‘We experimented for years to find 
a white glue worthy of Weldwood’s 
reputation. Now 
‘we have it~Weld- 
wood's new 
Presto-Set_ Glue. 
It’s ready to use! 
Sets fast! Bonds 
like magic! Bonds 
wood to wood, 
wood to cloth, 
cloth to pai 

‘pholstery fabrics 
to wood, etc. 


Saves you time, 
too, because you 
can often ma- 
jobs just 30 
inutes after 
using Presto-Set! 
Now available i 

handy “squeeze” 
bottle. 


Best Undercoater for 
Plywood Stain Jobs 
..» Clear Firzite! 


‘Yes, there is a way 
to tame unsightly 
wild fir plywood 
grain! There isa 
way to make 
it take on 


B ance of cos 

ier woods 
bie Start with a 
coat of Clear Firzite on 
stain jobs. This Wizard with 
Wood soaks into the pores 
and subdues the wavy gi 
practically eliminates. gra 
raise and surface checking. 


Send me leaflets on: 
D Weldwood Plost 


Di Weldwood Contact Cement 


Weldwood Plastic 
Resin Glue is 
“Old Reliable” 
of Professionals! 


Professional cabi- 
netmakers, men 
whose reputations 
are at stake on 
every job. call 
Weldwood Plast 


It makes glued 


joints stronger 
than the wood. 
self. The joints actually grow 
stronger with age. It’s highly water- 
resistant, too! More and more hob- 
byists have discovered that when the 
job has to be right... i's best to 
rely on the “Old Reliable”... Weld- 
wood Plastic Resin Glue. 


Best Undercoater 
for Paint Jobs... 
White Firzite! 


Hobbyists use White Firzite to solve 
‘inct problems. They use it as an 
undercoater on fir 
plywood paint jobs, 
to seal t 

help prevent c, 
raise and checking, 
And they use it to 
get a “woodsy” 
blond or pickled or 
_ |} wiped effect so pop- 
ular today. White 
QP Firzite can easil 
be tinted wit 
colors-in-oil to obtain any light 
Pastel tone you want, 


rade Mark 


To produce oak, walnut and 
mahogany stains, simply add 
colors-in-oil. 


' 
1 
1 a 
| GWeldwood Presto-Set Give Ci Firite 
1 

your local hardware, paint or lumber ! 

dealers. Weldwood Products come in 1 

& variety of convenient sizes, suited 
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The elusive reversed atomic particle — the antiproton — 
was finally trapped in the University of California's beva- 
tron atom smasher. Antiprotons are negatively charged 
protons, opposite to the positive protons found in all 
matter. They have no practical use—yet. 


Flying saucers: real and imaginary. The official Air 
Force report on the Little Green Men is out. It says there 
aren't any. Ninety percent of the sightings have been 
satisfactorily explained, the Air Force says (see chart be- 
“Jow). Of the unexplained 10 percent, it adds: “All the 
unidentified aerial objects could have been explained if 
more complete observational data had been available.” 
The Air Force also has revealed that you may now see 
real saucers—Avro Ltd, of Canada has a contract to make 
a disk-shaped aircraft (PSM, Sept. '53, p. 105). 


What the Flying Saucers Really Were 
AALOONS 26% 


qqqqqeqqqqqqqqooqqqqooeqoeee 


SHOOTING STARS, PLANETS 22% 


Milk spiked to prevent disease 
is suggested by two profes- 


The View of the 


earth satellite on our cover 


sors at the University of 
Minnesota. They injected vac- 
cines for assorted diseases into 
cows’ udders and found that 
the cows then produced quan- 
tities of antibodies against the 
diseases. The antibodies ap- 
peared in the cows’ milk—and 
in the bloodstreams of people 
who drank the milk. Theoret- 
ically, a daily ration of this 
protective milk would give 
you as much disease immu- 
nity as-if you had been vac- 
cinated yourself. 
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was snapped in PSM’s photo 
studio. A three-way compos- 
ite, it was made by Hubert 
Luckett. The satellite model 
was shot alone. Then, on the 
same film, a 15-minute ex- 
posure copied a slide image 
projected on a screen. 
slide was a composite of a 
moon picture from Lick Ob- 
servatory and an earth view 
taken from a Navy rocket 200 
miles up. Hayden Planetarium 
astronomers assure ac- 
curacy of the photograph. 


The jet race is on among U.S. 
airlines, Nearly 200. turbojet 
transports—Boeing 707s and 
Douglas DC-8s—have been or- 
dered by American, National, 
United, Pan American and 
Eastern, American claims that 
it will be first with a domestic 
jet ride—Los Angeles to New 
York in four hours 15 min- 
utes—by mid-1959. 


Toll road easier on ar. After 
running a test car over both 
an expressway and a parallel 
free highway, Bureau of Pub- 
lic Roads experts found that: 
* You use more gas on the 
toll road because you go faster. 
* You use the same total 
amount of gas either way—the 
expressway is more direct. 

© You can save gas on the 
expressway if you keep your 
speed down (around 40). 

* You use the brake 34 times 
as much on the free highway. 


Car buyers want safety, even if 
it costs extra. Ford reports 
that 70 percent of its ’56 
models are ordered with dash- 
board padding, and nearly 
25 percent with seat belts. 


Good book. Rachel Carson, 
whose The Sea Around Us 
delighted PSM readers (see 
excerpt, Nov. 51, p. 114), ex- 
amines’ marine life nearer 
home in The Edge of the Sea 
(Houghton Mifflin, $3.95). 
In beautiful prose, she reveals 
a world that many have 
looked at without ever seeing. 


IN RETURN 
FOR 
CHARACTER 
A CAREER 


Because the finest single attribute anyone 
can offer is character, this, basically, is what 
IBM asks of its people, whatever their spe- 
cial aptitudes or abilities. IBM offers them in 
return—not just a job—but a career. 

IBM electronic field technicians, for instance, 
receive more than training and early respon- 
sibility; they have the opportunity to work 
with the world’s largest computer, use all the 
latest testing equipment, employ the finest 


computer testing techniques yet devised. 


Above all, they have the satisfaction of join- 
ing the electronics industry's most advanced 
program, destined for long-range national 
importance. 


You could ask for no finer future, 


If you are between 19 and 32 and have at least a 2-year 
technical school background, with emphasis on elec- 
tronics, you can do important work on COMPUTER 
INPUT-OUTPUT functions, Write: Nelson O. Heyer, 
Room 701, 


IBM, Neighborhood Rd., Kingston, N. Ye 


The 702 Electronic Data Processing Machine, typical of advances that have made 
engineering work at IBM one of the most prococative experiences in electronics, 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


590 Madison Avenue, 
New York 22, N.Y. 


Producer of electronic 
data processing machines, 


lectric typewriters, and 


electronic time equipment 


JaNuARY 1956 95 


oc 9re 
aALv 


‘You can see at a glance one of the big differences between 
Champion Spark Plugs and all others. 

It’s the exclusive 5-rib construction which protects 
you against power losses in your engine. 

Like the multi-ribbed insulators you see every day 
on high-tension power lines, these 5 ribs increase the 
insulator length by as much as 20% over straight line 
insulators. 

This construction permits higher voltages to be put 
F . ._ through the spark plug to the firing end—where it belongs 
Don’t be pushed around this —before “flashover” occurs. “Flashover” simply means 

P an external shorting of the plug which causes hard start 
winter—get anew set of full- _ ing, misfiring, wasted gasoline and crankcase dilution, to 

say nothing of excessive drain on your battery. 
firing 5-rib Champions NOW ___ Only Champions have the 5-rib construction—an identify- 
ing feature to remember when you need new spark plugs. 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
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POPULAR 
SCIENCE 
Monthly 


Mine 

Rescue Teams 
Race for U.S. 
Championship 


Champing at the respirators, a team awaits signal to find “victims” in a simulated mine. 


Prize for fastest and smartest 
handling of a disaster problem 
keeps volunteers on their toes. 


SING against the clock, the coun- 
top mine rescue teams re- 
cently battled imaginary gas and 


cave-ins in the seventeenth 


National 


First Aid and Mine Rescue Contest. 
Plastic-partitioned tunnels and roped-off 
aisles in a big auditorium at Knoxville, 
Tenn., provided identical “mines” for the 
seven contesting five-man teams. 

The problem of each team was this: 
“Locate four men trapped underground 
by an explosion and bring out any vic- 
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ne opening: 


leading their men into areas beyond them. 


5 LIVE MINER 1S FOUND in this plastic box. 
‘The problem: Place him under oxygen, load 
him on a stretcher and bring him to the sur- 


” Judges docked the 
teams one pons a minute for any search 
lasting more than half an hour. 

Except for the make-believe mines and 
dummy victims, all the props were real. 

Connecting each team with the fresh- 
air base, or starting point, was a lifeline 
identical with those used in actual mine 
disasters. Each man breathed oxygen 
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MINE ROOM 
captain (in this p 
winning Hendrix 


face. All work is done under the expert eyes 
Bureau of Mines judges, who dock 
teams points for the slightest oversights. 


from a pack on his back, Before entering 
any new section of a mine, teams had to 
reful checks for gas and loose 

. The watchful judges chalked up 


Winner was cue team from the 
Hendrix Mine of ee Consolidation Coal 
Co. of Jenkins, Ky. Its equipment and 
methods conform to the code set up 


9 DISREGARDING DUMMY VICTIMS pronounced 
dead by the a crew checks for 


gas before continuing search for other miners. 


TRAPPED MINERS are now 
so this rescue team ret 


by more than 500 mine rescue 
throughout the country. Such teams are 
always ready to leave their own jobs to 
any disaster within practical 
traveling dit They hold team prac- 
tice at least once a month, but get little 
if any extra pay. 
In addition to the rescue award, there 
are prizes for first-aid work and for the 


SEALING OFF MINE ROOM © 
rt of the job, Captai 
mer head and nails to prev 


ining gas is 
uuses a copper ham- 
at explosive sparks. 


LAST STEP—turni 


d map show- 
ing everything 


ine—ealls for 


highest combined score in both fields. 
Says J. J. Forbes, Director of the Bu- 
reau of Mine: 
biennial contest: “We've trained 75,000 
men to perform rescue work while 
breathing from oxygen equipment. These 
contests point up the work and we feel 
that they promote safety in the entire 
mineral industry.’"—George Laycock. 


one of the sponsors of the 
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Huskiest Diesel Locomotive 
Gets Power from 72 Pistons 


Unusvat engine design makes this new 
British locomotive the world’s most power- 
ful single-unit diesel. Each of its two 1,650- 
hp. Napier engines has 36 pistons, housed 
in 18 cylinders arranged in six parallel tri- 
angles (right). Fuel is injected at the center 


of each cylinder, driving the opposed pistons 
apart. 


Piston thrust is transmitted to three 
s geared to a common output shaft. 
design, combined with two- 
cycle operation, results in an exceptionally 
compact engine weighing only 8,725 pounds, 
or 5.2 pounds per horsepower. By way of 
comparison, a four-cycle, V-16 engine—-a 
type that is commonly used in American 
diesel locomotives—develops 2,250 hp. and 
weighs about 16 pounds per horsepower. 


/ 
orrosine 
PISTONS 


(OPPOSING PISTONS 


Compact Heat Exchanger May Speed Use of Gas Turbines in Cars 
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A way to cut in half the fuel consump- 
tion of kerosene-hungry gas-turbine engines 

nd perhaps make them suitable for auto- 
mobiles—has been devised at the University 
of Mlinois. 

The nub of the development is a “reger 
erator” (foreground) about the size of a 
suitcase. A heat exchanger, it’s a disk con- 
taining more than 63,000 holes per square 
foot. As the disk spins, exhaust gases race 
through part of it in one direction, heating 
it, while air comes through another part of 
it in the opposite direction. The disk heats 
the air before combustion. Result: Less 
fuel is needed. A metal strip seals exhaust 
gases from incoming air. The regenerator’s 
compactness makes car application possible. 


Mechanized task forces launch 


a great scientific assault on the 


Secrets 


Preview of this month’s Antarctic landings: A recent British party fights its way ashore. 


ad OW one wishes for time and un- 
H limited provisions!” cried Sir 
Ernest Shackleton, the British 
Antarctic explorer, in 1908. “Then indeed 
we could penetrate the secrets of this 
great lonely continent.” 

The whole story of Antarctic explora- 
tion—before this January—has been a 
story of not enough time and not enough 
provisions. But today, expeditions from 
12 nations, converging on the Antarctic, 
plan to take three years, or until 1959, 
to penetrate its secrets. 

They are taking plenty of provisions, 
too. The U.S. has enough to set up entire 
little cities at the South Pole and other 
points indicated by American flags on 
the map above. Other countries have 
enough to dot the continent with the 
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camps that are shown by the pennants. 

The first explorer that the U.S, will 
drop at the South Pole is not one of the 
men who will live there, but a mechani- 
cal grasshopper the size of a man. 

This is a torpedo-shaped object, about 
five feet long, 174 pounds in weight, its 
thickness about that of your body, 

On-the-spot reports. When it reaches 
the ice after being parachuted over the 
Pole, the grasshopper will lie down for 
30 seconds. Then it will put down six 
legs, like stilts, and raise itself up, like a 
grasshopper. Next it will shoot up an an- 
tenna and start broadcasting temperature, 
relative humidity, atmospheric pressure 
and wind direction and velocity. It will 
also broadcast its own exact location. It 
will stay on the air for about six weeks 


iy telescope. 


THIS YEAR’S BASES will be made up of pre- °55 Australian camp at Mawson, But U. S. bases, 
fabricated buildings similar to these shown in unlike this one, will never be free of ice. 
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Jato- and ski-equipped Navy Neptune P2V patrol bomber, one of a dozen types of planes for 


before its powerful batter run down. 
Only 10 men in the parties of Amund- 
sen (1911) and Scott (1912) ever got to 
the Pole on the ground. (Scott and all his 
men died on the way out.) Though Rear 
Admiral Richard E. Byrd, who again is 
heading the U.S. expedition, has flown 
over the Pole, Scott’s are the latest 
ground-level weather observations avail- 
able. Hence the grasshopper. What it 
reports will tell the U.S. expedition if it 
is feasible to land planes at the Pole. 
Tf it is, the Navy will start by trying to 
put down Otters to establish the base. If 
it is not, some of the Air Force's biggest 
cargo-carrying planes will try to establish 
the little city at the Pole by parachuting 
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sled train before the expedi 
or oe 


everything necessary, up to large snow 
tractors weighing 35 tons. 

Main objective. The secrets that our 
South Pole base wants most to obtain— 
and the Antarctic secrets that all the expe- 
ditions are primarily after—are exactly the 
same secrets that the grasshopper may 
explain: what gives with the weather. 

Everybody knows that Antarctic 
weather is the world’s worst: 
ard and blow, 

Gust, squall, and snow, 
Hazard, discomfort, and storm. 

Why is Antarctic weather so impor- 
tant? It is the last unmapped area on the 
weather map of the world, This gap must 
be filled, because Antarctic weather af- 


————S——S————— 


U.S. expedition, practices for take-offs from snow. 


leaves. Cab protects driver against the weather. 


fects hurricanes on the east coast. the 
corn crop in Iowa, heat waves in Texas, 
floods in Great Britain, ice jams 
At all U.S. bases Americans will obtain 
weather data by Rawinsonde balloons. 
“Rawinsonde,” explained Lt. Cmdr. 
John Mirabito, an aerologist now in the 
Antarctic, “is an abbreviation for radar- 
wind-sound. Rawinsonde balloons are 
junior-size satellites. They climb to 90 or 
100,000 feet and, equipped with portable 
transmitters, will send us temperature, 
relative humidity, and atmospheric pres- 
sure at intervals along the climb.” 
International effort. Information from 
the grasshopper, Rawinsonde balloons, 
all U.S. ships, bases, planes and trail 


—~—y 


If machines bog down, 
dogs will—again—go on 
THE DOGS above, shown at the South 
Pole, helped Amundsen’s party. dis- 
cover it in 1911. The dogs 
of three nine-dog teams, wi 


parties, and from the expeditions of the 
11 other nations, will be coordinated onto 
something else new for the Antarctic: 
weather map. 

The map will be sent by radiophoto to 
Australia, Washington, D.C., and such 
Antarctic bases as may have equipment 
to receive it. 

Altogether, there will be hundreds of 
U.S. naval and military men, scientists 
and explorers in the Antarctic between 
now and 1959. The exact number is un- 
determined. More U.S. fleets in ‘56, ’57 
and ‘58 will bring in more people. 

To give them all a chance to do real 
scientific work, the U.S. is shipping south 

Ie on page 269) 
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Precast Concrete Chapel Wi' 
Take Guam’s 120-Mile Winds 


Si labs hauled to the 


nd bolted to 35-ton 


“TON concre 
site by truck (right) 
V-shaped arches rising 50 feet above the 
ground, form the central chancel and nave 

is typhoon-proof Air Force pel 
Precasting the roof panels and 
most of the concrete walls 12 miles away cut 
down costs and time spent on the construc- 
tion of the building. 

Decorative effects are created in the chap- 
el as light falls through glass brick and small 
windows, stained Air Force blue, at front 
and rear, Louvers in the roof and exterior 
walls admit breezes and more light. 


Wavy Concrete Roof May Save You Money on Your Next House 


Despre its long name—hyperbolic parab- 
oloid—this may be the shape of roofs to 
come. University of Michigan engineers test- 
ing the 10-by-20-foot model above find the 
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strength of its %-inch reinforced concrete 
equivalent to that of a four-inch flat slab. 
They hope to keep costs low by precasting. 
The metal columns are used in testing. 


Television camera 
pictures traffic 


Detroit Seeks to Keep Cars Moving by Ingenious Use of TV 


Wrrn television cameras set up at three 
strategic points on its John Lodge Express- 
way, Detroit hopes to smooth out traffic 
snarls before they occur. 

Each camera, in a weatherproof housing 
complete with windshield wiper (photo at 


Chicago Controls 
Traffic Lights by Radio 


Ravto signals coming from Chi- 
cago’s tallest building now control 
ht time cycle during 
rush-hour periods at 12 of the city's 
busiest intersections. It’s the world’s 
first such system. 

At right, engineers in charge of 
the installation are field-testing one 
of the new light units at GE's 
Syracuse Electronics Park. 

In operation the broadcast radio 
signals change and synchronize the 
lights at the 12 intersections in 
order to speed up traffic in the 
direction of greatest flow. 


top), picks up a continuous traffic picture 
and flashes it to monitor screens at head- 
quarters (lower photo). From there emer- 
gency patrols can be sent to untangle jams. 
It’s an experiment now; if successful, the 
scheme may be applied in other cities. 
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BINSON BAY LOCK 
root uri 


Before Seaway and power projects began, Barnhart 
Island split the river into two boiling channels. 


NORTH CHANNEL COF 
Stone sauir correxoam Sa 
— 


SS 


Today, north funnel has been unwatered, the 


south narrowed for power-plant and dam building. — Some $70,000,000 will put this 12-mile 


Armada 


TOOTHPASTE-SOFT marine clay 
poses a special problem. 
less for dike construction, tl 
muck is hauled away to 
inland waste 
cats with 16-foot exte 
low) trowel it 14 fe 


SIXTY FEET BELOW the surf: 
of the present Cornwall C 
four-yard shovels (above) clear 


a swath for the 3,200-foot-long Tees n 
Powerhouse. 4 3 = - — 
ihe 2 


Barnhart Islas 
d by a 30-mile lak 
32 generators will de’ 
ir 880,000 kilowatts. That’s only 
than the 
e turns out. 


giant Grand C 
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BARNHART ISLAND BRIDGE 


ng SONS, SAULT CANAL 


section near Massena, N.’ 


10 work, grinding out electricity and floating 8,000-ton ships. 


BARNHART ISLAND 
RECREATION AREA 


Seroot um [ite 


of Earth Movers 
Remakes a River 


By Henry B. Comstock 


LONG one of the world’s great in- 
A ternational watercourses, between 
Montreal, Quebec, and Ogdens- 
burg, N. Y., 6,000 Americans and Can- 
adians are now carrying out one of the 
toughest jobs of plastic surgery ever per- 
formed on the face of the earth. Nearly 
150 miles of island-studded rapids are 
being pushed around by the greatest ar- 
mada of earth-moving gear ever used on 
one project. That project is the St. Law- 
rence Seaway and Power Installation. 
Nearly 3,000 bulldozers, draglines, 
dredges, trucks and power shovels are 
working 20 hours a day. They will strip 
* 180 million tons of dirt and rock from the 


valley floor within the next two years. 

One hundred and eighty million tons 
is a lot of earth. If it were loaded in.50- 
ton gondola cars, the cars would fill a 
train yard 75 tracks wide, extending from 
Montreal to Buffalo—360 miles, 

Clawed and whittled. But that’s only 
half the story. Much of this earth must 
be clawed from a river bottom over 
which 340,000 cubic feet of water a sec- 
ond boil along at speeds up to 18 miles 
per hour. More millions of tons must be 
whittled from rugged outcroppings of 
dolomite to form straightaways for the 
Seaway’s 450-foot-wide, 27-foot-deep 
channel. Behind miles of steel-faced cof- 
ferdams, other pits are being cleared 115 
feet down to bedrock for three giant 
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apo 


weave through intricate 


hundreds of thousands of tons of earth a month, 


dams and a powerhouse that will grind 
out more kilowatts than all of the hydro- 
electric plants in the Tennessee Valley 
Authority put together. 

Floundering in and out of these exca- 
vations in a driving rain, with my sketch- 
book shielded under a hard hat that the 
Army Engineers at Massena, N. Y., had 
loaned to me for an inspection trip, may 
not have been the easiest way to see the 
Seaway. But it gave me a first-hand dem- 
onstration of the most impressive single 
feature of the project. That is the almost 
complete indifference of today’s earth 
movers, and the men who run them, to 
any kind of weather. 

I saw it best in a mile-long, pear- 
shaped pit that will soon be the east end 
of the Long Sault Canal. Here, behind 
an earth barrier from which a battery of 
19 pumps was drawing nearly 2.000 gal- 
lons of infiltrating river water every 
minute, giant drag buckets were sinking 
their teeth into marine clay 80 feet be- 
low the surface. 

The pushing mud. It would have 
been tricky business, even in dry weather. 
The blue-gray muck was so fluid that it 
developed 500-pounds’ lateral thrust to 
the square foot at the bottom of the hole. 
That meant that the sides of the cut 
could rise no more than one vertical foot 
in 13 horizontal feet. Anything steeper 
would have caused a cave-in, engulfing 
equipment worth millions (a single truck 
may cost as much as $73,000) 

You can’t run 50-ton-capacity Movall 
dirt haulers over that kind of porridge, 
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a FIFTY-TON-CAPACITY MOVALLS, and E 


to say nothing of 200-ton cranes. So other 
trucks—little fellows that wouldn’t dam- 
age ordinary highways—were scooting 
12 miles upriver to pick up more stable 
fill. Returning, they dumped this heavy 
rubble in five-foot-thick ribbons on the 
marine clay, to form temporary road- 
ways and platforms that would be shifted 
about as the work progressed. 

All the sludge that came from this 
clay pit was worthless for the massive 
dike construction that was going on up- 
stream. To haul it away to sprawling 
inland waste heaps, endless caravans of 
dromedary-humped Euclids and Movalls 
ground out of the pit, deliberately sluing 
from side to side to partly level out the 
deep ruts carved by their own eight- 
foot, cleated tires. D-9 cats—the largest 
dozers ever built—chased after them, 


TEMPORARILY BLOCKED OFF from one channel 
(lower right), the St. Lawrence River surges at 
the rate of 340,000 cubic feet of water a second 
through a 750-foot jug-neck spanned by a cable- 
stay pontoon bridge. Behind the cofferdam, 
bedrock is bared for the power plant. 


dressing down the remaining hillocks, 
and now and then putting their steel 
shoulders to some mechanical monster 
wallowing helplessly in the gumbo. 

In spite of a week of heavy rain, the 
buckets, dredges and shovels assigned to 
the U, S. and Canadian canal and power 
areas were clearing the equal of 2,800 
ordinary house foundations every day. 

The “Gentleman.” By the time you 
read this they will be doing better, Deep 
frosts will have stiffened the traffic routes 
and put substance into the pit sides. 
Other earth movers will have joined the 
fleet, among them a twin sister of the 
world’s largest crawling dragline, the 
mighty “Gentleman.” 

Clawing away at the west end of the 
Long’ Sault Canal, the Gentleman has 
already made a bit of history. Until last 
March, this 650-ton, 10-story-high crane 
was working a bituminous mine in west- 
ern Kentucky, When its owners, the Bad- 
gett Mine Stripping Corp., got the con- 
tract to remove 3,800,000 yards of earth 
for the long cut north of Massena, N. Y., 
the Gentleman and a smaller dragline 
were walked 19 miles overland to a trib- 
utary of the Green River. 

Much of the land was swampy and 
the cumbersome machines traversed it 
on cribs made from six-by-twelves, lift- 
ing one crib as soon as it was in the clear 
behind them and placing it out front for 
the next move. 

Rapids and shoals. Loaded aboard a 
barge at last, the machines began a 2,200- 
mile inland voyage by way of the Ohio 


(MEET THE “GENTLEMAN,” hey re coasting ane 
Tine crane ever built. Since last Jul 
hp. earth mover has torn out a Aes yards 


of dirt. Each scoop adds another 40 tons. 


and Mississippi Rivers, the Illinois Ship 
Canal and the Great Lakes. When they 
entered the St. Lawrence rapids, hauled 
by two husky tugs and using their buck- 
ets as auxiliary brakes, experienced river- 
men said they'd never run them safely. 
These predictions nearly came true— 
once when the barge rammed one of the 
tugs and sank her, and again when the 
current swept the cumbersome craft 
around the wrong side of an island, cata- 
pulting it over a couple of miles of shoals 
where there was never more than a foot 
of water to spare. 

The.Gentleman’s owners admit that the 
huge rig has paid off for its 102-day trek. 
But they're looking forward to an easier 
trip home—via the Seaway. END 
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Automatic 
Factory Is Built 
Without Walls 


A Factory that is 
open on all sides to 
wind, rain, snow and 
sleet has been set 
operation at Parlin, 
N. J. It has no walls 
simply because it was 

to build that 

nd walls aren't 

d. The machin- 

ery is completely pack 

d and operation 
automatic, A single 
control board moni- 
tors almost every pha: 
of the factory's chen 

nixing processes. 

Next to the plant 
is an enclosed, air- 
conditioned labor 
tory (at left in photo) 
where product-control 
tests will be run. 

The 
will manufactur 
Pont polyester base 
for photographie film. 


New Truck’s 
Motor Pulls Out 
Like a Drawer 

Tue engine of a 
new frameless tank 
truck and trailer, built 
for the Pacific Inte 

Express by 
hauf Trail 

, slides out of the 
front of the truck on 
rails like a file-cabinet 
drawer. 

Fourteen quick d 
connections and ad- 
justments put the e 
gine in its extended 
position for repairs 

Engine, wheels and 
axles are built into the 
tank structure, and 
are supported by its 
framework. 
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New Detector 
Picks Up “‘Hot” 
Rays at Angle 


To ENABLE workers 
the Hanford, 
Atomic Prod- 
ucts Operation to re- 
in longer in radio- 
‘ive areas, General 
Electric has developed 
wide: i 
ray detector. 

The new device 
monitors rays equally 
well from various di- 
rections. On older de- 
tectors thes Ss reg- 
istered better when 
coming directly at the 
reactor; thus a safety 
factor had to be added 
mputing permis- 
sible time for such 
jobs as removing ra- 
dioactive material 
with caustic steam, as 
in the photo at right. 
E scientists say, 
the wide-angled detec- 
tor has increased pro- 
duction at Hanford. 


in c 


Giant Tester Flexes Steel Muscles at Lehigh 

Tue machine at left, extending 60 feet above the test floor 
and 16 feet below, can apply tension and compression loads 
up to 2,500 tons. The world’s largest device of its kind, it's in 
Lehigh University’s new Fritz Engineering Laborator 


Accordion Tarp Covers Flatcar Like Bellows 

A BumLt-in cover that slides on trolley tracks mounted on the 
car sides protects flatcar shipments on the Bessemer & Lake Erie 
Railroad. It’s said to open or close in one minute. 


AIR BRAKE EQUIPMENT 


OPERATORS’ CAB 


TRACTION MOTOR BLOWER 


AIR RESERVOIR 


= BRAKE CYLINDER 


JOURNAL BOX EQUALIZER 


Huge Gas 


HE most powerful locomotive 
I ever to pound U, S. rails will streak 
freight across the Union Pacific 
tracks in 1957. It will be the first of 15 
giant gas-turbine engines—8,500 horse- 
power each—that General Electric is 
building for the U.P. 


TWO-SECTION ENGINE will look like 


model 
Operators and diesel auxiliary are to ride 
ue | front. Rear will carry turbine, a of 

ich is held above by U.P.’s D. S. Neuhart. 


abor 
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DIESEL ENGINE 


TRACTION MOTORS 


DIESEL FUEL 


AUXILIARY GENERATORS 


Turbine to Drive 


The 119-foot locomotives will make 65 
miles an hour with a long load of freight 
behind. They will weigh 408 tons each. 

While using gas turbines for main 
power, these unusual engines will also 
carry their own independent diesel en- 
gines for auxiliary power. The diesel 
will operate accessories, crank the tur- 
for starting, and drive the loco- 
motive around the yard. 

Jets turn them. The huge engines 
will be similar to those that propel jet 
airplanes. They compress air, then spray 
fuel into the compressed air and burn 
the mixture, creating a powerful jet of 
hot gases. The jet will not propel the 
engine directly, as it does airplanes, but 
will drive turbines connected to electric 
generators. The electricity will spin 
motors at each wheel. 

The Union Pacific’s new turbine en- 
gines will be more powerful even than 
the proposed atomic locomotive X-12 
(7,200 hp. estimated ). It easily outranks 
existing giant engines in the United 
States: the U.P.’s own Big Boy coal 
steamer (6,670 hp. ), the Virginian’s two- 
unit electric (6,800 hp.), and the Gen- 
eral Motors F-7 four-unit diesel (6,000 
hp.). Some Swiss electric locomotives 
turn up still more power, however. 


DIAPHRAGM GENERATOR BLOWER 
‘CONTROL CABINET 


GAS TURBINE FUEL HEATING & FILTERING 


‘TURBINE AIR INTAKE TURBINE EXHAUST 


TRACTION 
TRACTION orweearons MOTOR staerina 
mune 


TRACTION MOTORS COOLANT WATER TANK 


CENTER PLATE 


Most Powerful Locomotive 


TURBINES ALREADY HAUL FREIGHT for the Union bein d in the picture above. The U.P. 
Pacific. They are 4,500-hp. units like th n of th END 
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A SECTIONAL MATTRESS made in four parts and 
zippered together, so that one person could 
handle it easily to move, shift, store or clean 
it.—Mrs, Ann Dickinson, Buena Vista, Ga. 


ER WITH HACKSAW BLADE built BABY CARRIAGE STANDS to prevent bugs ies 
into one side of the stem. Then if a screw slot from toppling when youngsters stand uj 

were worn or damaged, it could be trued up would have to fold up or telescope Ea 
with the blade.—J. R.’ Miles, Newport, R.1. in use.—T. J. Holmes, Farmingdale, N.Y. 


‘A PADDED HAT FOR MECHANICS who work on LIQUEFIED ASBESTOS in handy pressurized cans 
their backs under cars. It could be made like for spraying on heating pipes, water pipes, 
a cap or a helmet with foam rubber padding at above furnaces and around hot-air registers.— 
the back.—V. E. Hoffman Jr., Corning, N.Y. Nathan Bridwell, Midland, Ind. 
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Training Tomorrow’ 
Air Force Generals 


‘ON DRESS PARADE, cadets march past the red 
shell of a Matador pilotless bomber on. thei 


Here at the new Air Academy in 
Denver, 300 rugged youngsters 
take stubborn aim on the stars. 


By Wesley S. Griswold 


UT in Denver, “a mile nearer the 
sun,” there is a brand-new college 
for men where education is free. 

sing and expert med: 


penses from his home to the college are 


paid for him. Once there, he is given an 
allowance for food and paid $111.15 a 
month for four years. 

This alluring route to a college degree 
is, however, a terribly rough road. Just 
to set one’s feet on it involves running a 
physical and scholastic gantlet ¢ 
knocks out 95 percent of the contestants. 
Of 6,437 candidates for the first class, 
now in mid-term, only 306 won out. 

This fledgling school. to which so few 
are going to owe so much, 4s the U.S. Air 


present campus. They range from five fe 
to six feet four, with weight sealed to he 


THIS HUGE WOODEN MOCK-UP of an astrocom- 


pass works realistically. It is one of many train- 
ing aids, built in the Academy workshop, that 
acquaint cadets with navigation instruments. 
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FLYING CLASSROOM: This is one of the planes 
that the Academy uses for navigation training. 


Force Academy. Here is where the future 
generals of the Air Force are being 
trained. That is what the cadets are fre- 
quently told, and that is what they are 
determined to be. 

Deadline. The Academy opened last 
July. All applications for the 300 places 
in the second class, which enters the 
Academy next July, must be in Washing- 
ton bypasses of Jan, 31—this month. 
Yet, three and a half months ago there 
were already two candidates for every 
available space. 

The boys, between 17 and 22, who 
cleared all obstacles to membership in 
the historic first class could be forgiven 


EVERY CADET MUST PLAY some sport. If he’s 


on an intercollegiate team, then he 
IIB rorutar science 


must be 


Equipment includes radarscopes, loran indica- 
tors, radios and dead-reckoning instruments. 


if they regarded themselves as an elite 
group. Nearly half of them had won 
scholastic honors in previous schools. 
Among them were 31 former class presi- 
dents and many a touted high-school 
athlete. 

To get into the Academy they first had 
to earn nominations, then pass a medical 
exam for flight training, Air Force pilot- 
aptitude and observer-aptitude tests, and 
College Board entrance exams, Even 
after taking those formidable hurdles, 
2,960 candidates were still in the run- 
ning. Stiffer, state-wide competitions fi- 
nally weeded out all but the select few 
who are now working their heads off in a 


corner of Lowry Air Force Base, in build- 
ings and barr: F 
mer guided-mi ing cente 
Future quarters. Sometime in 1958, 
the Air For is scheduled to 
move to permanent quarters near Col- 
orado Springs. With a cadet corps ex- 
panded to 2,496, it will then occupy a 
000,000 layout of ultramodern build- 
and equipment on a 17,500-acre res- 
ion lying against the piney, crum- 
pled foothills of the Rockies. 
Today's Academy cadet, de: 


pite his 


sense of destiny. He 
needs it to keep his morale high through 
the bracing, the double-time pace en- 
forced for every errand in the cadet area, 
the constant threat of demerits, the re- 
strictions that hem him in, the heavy 
load of studies, the unscheduled clas: 
room quizzes, the relentless competition, 
and the all-too-limited time to prepare 
for the next day’s lessons, Many cadets 
regularly get up to study for an hour be- 
fore Reveille, which a bugler sounds at 
0 a.m, Frequently they arrange to 
keep their lights on for an hour's cram- 
ming after Taps, at 9:30 p.m. 

For character guidance—ATO”: 
Whenever they are not sleeping or stud 
ing or engaged in sports or at their classes 
(limited to 16), cadets must contend 
with ATO’s. The ATO's (Air Training 
Officers) are first and second lieutenants 
a few West Pointers, a few more An- 
napolis men, but mostly ROTC officers 
from civilian colleges and graduates of 
ation-cadet schools. They are respon- 
sible for the Academy cadets’ military 
training and character guidance. They 
also substitute for upperclassmen, put- 
ting the callow cadets through an inter- 
mittent course of disciplining that bristles 
with potential demerits and punishments. 

The gadfly approach of the ATO’s to 
the cadets at moments when the lads 
might tend to relax is not based on a 
mere urge to annoy. Cadets must learn to 
control their tempers and think quickly 
under the most trying circumstances. 
Their memories must be stretched to the 
utmost and given constant exercise to 


an Academy navigation-training plane, cadet 
would release the domes to escape. This 
cadet learns by practicing on classroom model. 


‘A CLASS IN CHEMISTRY, in the Academy's out- 
standingly well-equipped lab, inspects an an- 
alytical balance, which is delicate enough to 
register the weight of a half-inch peneil mark. 


PROBLEMS IN NAVIGATION are worked out for 
and by cadets before actual flight. This is a 
mock-up of the instruments they will need to 
consult to figure out necessary drift correction. 
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cope with the load of instruction steadily 
being heaped upon them. Consequently, 
the ATO’s give them long and generally 
uplifting quotations from military leaders 
to memorize, and they are required to 
be letter-perfect when suddenl; led 
upon to stand at attention and repeat 
them—preferably at an awkward time 
and place. 

A special language. At the insistence 
of the ATO’s, also, every cadet must 
rapidly learn a language entirely new to 
most of them—the jargon of pilot-to- 
tower and intercom 
conversation. 

Legs are “wheels” 
or “ge Arms are 
“flaps.” A dining 
table is a 
Walking 
“Blast off” is 
equivalent of “beat 
it.” A coach or a1 
structor is 
tower.” A pitcher of 
milk on its way to or 
from the kitchen is 
on “cross country. 
Water is “fuel inj 
tion.” The kitchen is 
the “hangar.” The 
word “notam,” mean- 
ing “notice to airmen, 
any announcement of gene: 

At every meal cadets are assigned, 
rotation, to the roles of navigator, crew 
chief, hot pilot and cold pilot. The navi- 
gator calls a waiter by raising his right 
hand. He also announces the m« and 
proclaims the arrival of the various items 
of food. “Sir, the fuel injection has met 
its ETA and is on the ramp” means, for 
instance, that the water has arrived on 
time and is on the table. The “sir” ad- 
dressed is an ATO, who, as the ranking 
man present, must always be served first. 
The hot pilot distributes hot drinks, the 
cold pilot cold drinks. It is the crew 
chief's job to stack the dishes after the 
crew is through with them. 

Mess-hall medley. Each meal com- 
mences in theatrical silence. The cadets 
stand rigidly at attention at their places, 


gram for Air Force 
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LETHAL ART OF SELF-DEFEN: 
unusual item in the physi 


en; blunt knives and bayonets are alumi 


chins drawn back against Adam’s apples, 
eyes staring unseeingly into the eyes of 
fellow cadets across the tables. Ata sharp 
command, they seat themselves. Immedi- 
ately there is an explosion of voices—not 
the cheerful roar of laughter and eager 
conversations but the tense sound of 
scores of urgent recitations, pitched loud 
and high in the attempt to drown out all 
conflicting noises. These are the nav 
gators making their announcements, 
The terse, colorful jargon of the mess 
hall is also heard on the playing fields. 
“Take-off position” is 
a proper 
“Take 
means 


ine up” or 
“get into position.” 
A “hot start” in foot- 
ball is one in which 
one or more players 
are off side, or the 


backs are in motion 
“Put down fla 
means “slow up. 

Jargon with a 
purpose. What to a 
fresh cadet at first 
seems nonsense and 
an irritating exten- 
sion of the bracing 
process has a very 
. though, Academy offi- 
day these cadets will be 
. Complete familiarity with 
janguage will then be vital 
to their instant cemprehension of instruc- 
tions from ntrol tower and to the 
clarity of their orders to a crew. 

Practically every cadet at the Air 
Force Academy yearns to be a pilot—yet 
none will learn to fly there. In his four 
years as an undergraduate, each man will 
be given just 15 hours of light-plane pilot 
training—merely enough to acquaint him 
with the essential reactions and physical 
problems of a pilot. He'll do a lot of 
flying, but almost all of it will be in the 
process of learning to be an aerial navi- 
gator. 

This training, if he completes it suc- 
cessfully, will entitle him to the wings 
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training pro- 
dets. Guns are w 


this special 


Fifty-Cent Phonograph May Pierce Iron Curtain 


A ew weapon for sending messages be- 
hind the Iron Curtain without danger of 
radio jamming has been offered to the U. S. 
by RCA. It's a refinement of the basic hand 
phonograph and could be mass-produced for 


The little machine is in three unbreakable 
plastic parts—base, tumtable and tone arm 
~and can be packed to drop by parachute. 

Heart of the design is a clear-plastic semi- 


3-D Projector Turns 
Aerial Photos into Maps 


‘TRANSPARENCIES made from aerial photo- 
graphs are projected in 3-D on the table of 
the machine at left. Survey maps can thus 
he plotted with contour intervals as close as 
one or two feet. 

‘A map maker, viewing the picture from 
the two overhead projectors through special 
stereo glasses, adjusts a precision tracing 
instrument which records ground surface at 
a particular level and produces one contour 
line. The instrument is readjusted for each 
succeeding line. Bausch & Lomb incorpo- 
rates in the design a special reflector devel- 
oped by the U. S. Geological Survey. 


circular vibrator screwed inside the top end 
of a guard. A plastic cube cemented on takes 
the needle in a force fit. RCA designers say 
that they get best results from a common 
steel_needle of the long-playing kind. 
metal crank spins the table. 

Records are 78-r.p.m. unbreakable-plastic 
seven-inchers costing five cents, but the arm 
can take a 10-inch record. The speed, com 
mon in Europe, is easy for hand turning. 
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Tms huge mine dredger—largest of its 
kind in the world—gnaws insatiably into the 
earth with its multi-jawed wheel at the lig- 
nite pits in Auenheim, Germany. Built by 
two German firms at a cost of $5,000,000, 
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it is 656 feet long, weighs 5,500 tons and is 
powered by 116 electric motors. The bite 
of its 52-foot-diameter wheel is controlled 
from the cabin on the side of the crane. 
Dirt is carried way-on a conveyor belt. 


Modern Art 
Decorates 
Modern Homes 


Latest in swank for 
fashionable apartment 
houses in Caracas, 
Venezuela, is this 
colorful mosaic. It rises 
50 feet high on a pink 
background that is in- 
laid with scatter tones 
of blue, red, yellow 
and black, 

Owners of the apart- 
ment paid Prof. Ennio 
Tamiazzo, Venetian 
artist, 40,000 bolivars 
(about $12,000) for 
the massive work. 

The apartment, built 
at a cost of 1,300,000 
bolivars, stands on 
huge stilts to increase 
the garden area. 


Here’s a Servant Out of This World 


A SEVEN-FooT eight-inch robot does its mas- 
ter's bidding in M-G-M’s new movie, “For- 
bidden Planet.” Made of plastic and synthetic 
leather, the robot is animated by electricit 
Ears are rotating antennas, and its grillewor! 
mouth hides a loudspeaker. 


Novel Latchkey Tells Time, Too 


Oxe way to remind yourself when 
time to go home is to have your watch set in 
your latchkey. The combination above was 
vn in an exhibit of “Five Centuries of Brit- 
ish Timekeeping” by London watchmakers. 


Self-Propelled Big Gun Gives Army Agile Antitank Fire Power 


Ruwixc atop a light tanklike body, the 
Army’s new T-101 is a highly mobile 90-mm. 
gun that can hit and run hard over mud, 
marsh, sand or snow. Designed as a powerful 


antitank weapon, it is light enough to be 
dropped in airborne assaults. It carries a 
crew of three and is powered by a six, 
cylinder, 205-hp. engine. Speed: 30 m.p, 
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Here is the inside story of what the world’s first artificial 
satellites may look like—and the jobs they may do in space. 


By Herbert O. Johansen 


PMOTOS, INCLUDING COVER, BY HUBERT LUCKETT 


you look toward the horizon in 

the darkness before dawn or after 
dusk, you may see a faint spot of light 
ng swiftly across a moonless, star- 
studded sky, It will be man’s first mile 
stone in space—an artificial satellite, an 
earth-born baby moon shining with re- 
flected light from the sun. 

It will not be as spectacular as an 
atom-bomnb burst. But it will be one of 
the greatest scientific achievements in 
the history of mankind, And it will in- 
spire awe, because that dot of light in 
the sky will mean that the world’s 
mightiest rocket combinations have been 
fired for the peaceful purpose of learning 
more about the universe. 

The United States plans to la 
such satellites between July 1957 and 
December 1958. They are expected to 
cost about $10,000,000. This will be part 


Se day within the next two years, 


MODEL SHOWS THE BIRD'S WORKS: Herbert R. 
Pfister, associate editor of Porutan Science 
Moxtuty, built the model of a satellite shown 
here after consulting scientists associated with 
the U.S. National Committee for the Internation- 
al Geophysical Year (IGY), He used standard 
subminiature electronic parts to simulate in- 
Stumentation such as will be used to examine 
space and radio the ss back to earth. The 
TRissis drops. into one half of the ball and is 
locked in place-by attaching the other half. Parts 
used to build this 25-pound plastic model, 18 
inches in diameter, cost $150. Assembly took 
one month. Mr. Pfister has built sibling satel- 
lites for New York's Hayden Planetarium and 
the IGY Committee's Washington offices. 
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of our country’s contribution to research 
that is being undertaken by 40 countries, 
cooperatively, during the International 
Geophysical Year (IGY). 

Boosting the “bird.” The Defense 
Department will attempt to get the satel- 
lites into their orbits, at speeds close to 
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ists say yes. Like our big moon, the little mai 
made one will have no light of its own, but will 
e by reflecting the light from the sun. Under 


18,000 miles per hour, as part of it 
Operation Vanguard, Three-stage rocke' 
will be used to do this. The first, or 
launching part, of each rocket will be a 
special Martin Viking with a new and 
more powerful engine that General Elec- 
tric is now building. This engine prob- 
ably will be built of new, light, strong 
alloys, and use new and more efficient 
fuel combinations, to save weight. 

The payloads—the actual satellites— 
probably will be designed and built at 


A SATELLITE’S ASSIGNED SPACE-RESEARCH JOB 
and the desired path of visibility from the earth 
will determine the type of orbit into which any 
one “bird” may be launched. All of the orbits 
will be elliptical in shape. A satellite that is 
ejected at 300 miles above the earth, for in- 
stance, might swing out as far as 860 miles 
at the other end of its globe-girdling track. 


apocee 
FARTHEST 


FROM EARTH 
(00 MILES 


VISIBLE 


SATELLITE UT ay SUN, 
SKY DARK 


the right viewing conditions (shown in the 
drawing above) even a small satellite is ex- 
pected to have the brightness of a fifth-magi 
tude star, the faintest star that is visible to the 


the Naval Research Laboratory, where 
electronic heads for sounding rockets 
such as the Deacon already have been 
constructed. 

What will these satellites look lik 
What will go inside them? What will 
they do up there in space? 

Since the first one has not yet been 
built, not even the experts can say ex- 
actly. But high-altitude rockets such as 
Vikings, Aerobees, two-stage Bumpers, 
and balloon-launched Deacons, ‘have 
been packed with electronic research in- 
struments and sent aloft repeatedly, as 
high as 242 miles, for a few minutes of 
space flight. They have successfully 
radio-telemetered their findings back to 
earth. Similar construction techniques 
and electronic instruments will go into 
the satellites. 

The known factors. A great deal of 
paper work has been done, of course, on 
the design of artificial satellites, such 
as the now-famous MOUSE (PSM, Aug. 
°54, p. 72). Also, there are specific, known 
physical limitations and scientific re- 
quirements for any satellite that is to get 
up into an orbit and circle the earth for 
any length of time. 

These known factors have been inter- 
preted for PoruLar SciENCE MonTHLY 
by members of the U.S. National Com- 
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keen naked eye. To be seen, such an object 
must be illuminated by the sun's rays while the 
sky, or atmosphere, above the observer is black 
It must be in the daylight while you are in the 


mittee for the International Geophysical 
Year, These scientists are working inten- 
sively on the satellite program. Thus, we 
can venture an educated guess as to the 
size, the shape, the weight and the con- 
tents of the first artificial baby moon: 
Size. This will depend to a great ex- 
tent on the nose diameter of the third- 
stage rocket that will give the satellite 
its final boost into space and kick it off 
at the necessary orbital speed. A di- 
pimeter of between 14 and 20 inches ap- 
pears likely. If the satellite were too 
small, it would not be able to carry in- 
strumentation, and might not even be 
“visible” for tracking by special optical 
and tadio-finding devices. 
If it proves desirable to use a sphere 
that is too large to go inside the nose 
of the top rocket, one solution has been 
suggested: It could sit, like an egg in 
an eggcup, on the truncated nose of the 
rocket, attached to it by an explosive 
bolt, At burnout time of the rocket, an 
electric charge would blow the bolt 
apart, releasing a spring to kick the 
satellite free like a jack-in-the-box. To 
give the sphere protection and an aero- 
dynamic shape for the ride up, it might 
be fitted with a sort of dunce-cap cover. 
Shape. A sphere is scientifically de- 
sirable. It always presents the same 


NOT VISIBLE 


SATELLITE UT BY SUN. 


ise or after dusk, 
will be able 
pend upon 


dark—that is, before su 
Where, how often, and when yo 
artificial satellite will d 
ito which it is launched. 


shape of surface in the direction of for- 
ward movement, no matter how it may 
spin or turn—an important factor to sci- 
entists who will be measuring the air- 
drag on the satellite to obtain accurate 
data about the density of the air at high 
altitudes, This information may affect 
the design of tomorrow’s extremely high- 
flying aircraft, and of future manned 
space vehicles, 

A sphere would also eliminate tum- 
bling that might be characteristic of 
other shapes, such as a cylinder. A tend- 
ency to do that would interfere with 
radio-telemetering of data from the satel- 
lite to the ground. A however, the 
space available for a satellite in the 
third-stage rocket will undoubtedly in- 
fluence the shape. 

Materials. The shell will have to be 
light, and therefore thin, but strength- 
ened by internal bracing. Aluminum is 
generally favored. One of the important 
studies proposed, however, is an investi- 
gation of unknown electric currents flow- 
ing in and beyond the ionosphere. TI 
could be done with a magnetometer, but 
the shell of the satellite used for this 
project should be both nonmagnetic and 
nonconductive. That rules cut aluminum 
and other alloys, and suggests that plastic 
will be used for at least one cf the birds 
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INSTRUMENT-PACKED CHASSIS of satellite model 
lifts out of its plastic shell. This type of eon- 
struction in the real satellites would simplify 
testing of circuits and instruments during ex- 
perimental, laboratory stages. Spreading of the 
circuits, as in this model, would prevent over- 
heating when the juice was turned on. In the 
foreground are removable plastic antennas. 


probably of a milky color that would 
reflect and diffuse sunlight for greater 
visibility. 

Weight. This is something about which 
there will be no doubt once the rocket 
men know the power and performance of 
the rocket-launching system to be used. 

The third stage, to reach an orbital 
altitude of, say, 300 miles, and an orbital 
speed of 18,000 miles an hour, will have 
a definite top weight limit. From this, 
subtract the weight of the third-stage 
rocket itself and its fuel, and you have 
the maximum weight of your satellite. 
One extra pound of satellite would re- 
quire 300 extra pounds of rocket fuel. 
Based on what can be done with 
rocket techniques, a good gue: 
each satellite will weigh about 30 pounds. 

Inside the satellite. Each bird will 
carry instruments for scientific research. 
Since there will be no attempt to recover 
the satellites or their instruments be- 
fore they descend into the dense lower 
atmosphere where they will be destroyed, 
or will burn up like shooting stars, pro- 
vision must be made for a radio-teleme- 
tering unit in each one to transmit 
information to ground stations. 

Such a transmitter, as well as the elec- 
tronic research instruments, will require 
a power supply. Mercury batteries have 
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been suggested because they give the 
best energy for weight and have an ex- 
cellent shelf life (minimum loss of energy 
when not being used ). 

Solar batteries are not being con- 
sidered at present. One reason is that 
they are still too new: They haven't the 
proven reliability and performance that 
the scientists want for all of the satel- 
lite’s components, 

Ground signals. Any battery weight 
allowable for a satellite would not supply 
power enough for even one day of full- 
time operation of the various circuits. So, 
to conserve power, the circuits will be 
turned on by radio signals from the 
ground for short periods only, when the 
satellite is in the best position in its orbit 
to obtain and transmit information. This 
calls for a radio-command receiver in the 
satellite. Consuming perhaps one-quarter 
of a watt, it will be on a constant alert 
to pick up a ground signal that will 
either energize the filaments and tubes, 
or turn them off. 

In a 30-pound satellite, it is estimated 
that current from a power pack of max- 
imum weight, turned on for five minutes 
during each of the satellite's 16 daily 
passages around its 90-minute orbit, 
could operate the instruments and trans- 
mitter over a period of 15 daye. Thie is 
the probable length of time that a satel-* 
lite orbiting at a 200-mile altitude would 
stay up. 

Up to 300 miles. There is good reason 
to believe that satellites will be put into 
their orbits at varying altitudes above 
that up to 300 miles. A satellite at 300 
miles is expected to remain in its ’orbit 
for as long as a year. 

Although it could not collect informa- 
tion and radio it back for more than 15 
it would still be a useful object in 
space. Observers on the ground could 
track it with radio and optical devices 
to continue air-drag studies. And by 
triangulation—observation from several 
ground stations simultaneously—it could 
be used for geodetic studies, to give us 
more exact knowledge of the size and 
shape of the earth, 


Popular Science Monthly’s Satellite Model 


Mounted for Public Display 


MODEL OF ARTIFICIAL SATELLITE 
truncated third-stage rocket, as bird might 
actual fight. For launching. the satellite w 
be attached to the top of the rocket by an 
explosive bolt. When the rocket burned out 
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an electric current would 
explode the bolt, releasing a spring to kick the 
satellite out like a jack-in-the-box. To it 
an aerodynamic shape, the satellite probably 
would wear a dunce-capdike headgear. 
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Casting 


HERE'S PRINCIPLE of continuous 
ass casting. Molten metal en 
ters water-cooled mold at top. 
d and solidified metal 
es at bottom, where rolls 
w it downward, This mold 

akes rectangular “bar.” An 
other makes round “billet, 


dr. 


SAMPLES 


of ea 


npare 
ar bars, 26% 
nches thick 


inches. wide, 3 


yield brass Sh 


\-inch-diameter 


billets become rods, wire, tubes. 
Flowery etched patterns tell ex 
pert: “Highest quality 


strip.” Round 7 


WATER-COOLED MOLD (photo AS HOT BAR of solid brass CUT-OFF LENGTH drops 
and diagram) casts an endless descends from mold, traveling lowered flat, ar 
brass bar, Mold slowly oscil- saw carriage clamps to it, and rollers to be numby 
lates, sliding upward along so- this circular saw cuts off 10- ‘on way to th 
lidifying bar, then descending foot, 3,000-pound lengths for achtime, worker may 
with it. Tiny pipes (photo) the cold-rolling mill. The color k on hot bar. Later 

squirt sperm oil into the mold of the metal, at this stage, is milling machine w 
to lubricate its copper lining. hidden by surface oxides. and clean the bar's surface 
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Brass Bars by the Mile 


RIVER of solid brass flows from a 
four-story-high machine at Water- 
bury, Conn, The modern miracle 
of continuous casting, applied here on 
full industrial scale, turns molten metal 
into an endless bar. Cut-off lengths of 
000 pounds each, the industry 
feed a great rolling mill more tha 


quarter-mile long. A companion machine 
similarly casts an endless round brass 
billet. Pictured at the plant of the Sco- 
vill Manufacturing Co., the continuous- 
casting process yields superbly sound and 
uniform brass, for the myriad of useful 
and decorative articles that are fashioned 
from the handsome metal today. 


MAKING BRASS BEGINS with MOLTEN BRASS pours into ladle LADLE EMPTIES at end of ride 
these expertly proportioned in- from one of three induction on traveling crane and metal 
gredients, shown ready to go melting furnaces, biggest pours into electrically heated 


into an induction melting fur- — the 
nace: ingots of copper and zine, 
of which brass is an alloy, sup- 
ented by “scrap” brass re- 
imed from various sources. 


BILLETS, below, come from a 
second’ continuous-casting _ma- 
chine. Piled bars and billets 
await tests of samples to verify mach 
right composition. Testing labo- 
ratory’s okay sends the bars to 
the rolling mill, and the billets 
to extrusion presses. 


ine- 


hold arti 


kind in the brass industry 
that feed bar-casting machine. — casti 
Each 1,000-kilowatt electric fur- 
nace has a melting capacity of 
10,000 pounds an hour. 


hold furnace at top of bar- 

s chine, From tl 
9,000-pound-capacity reservoir 
of molten brass, the metal flows 
ito the mold just below. 


COLD-ROLLING MILL turns bars into brass sheet and strip, in coils 
like these. Succes 
of a wide range of gaug 
000 pounds 
eat mill, more than a quarter- 
Finished coils will be made into innumerable it 
usefulness for which the colorful metal serves bes 
Jes, hardware, automotive and elec 


1c passes between rolls reduce thickness to any 
he output of the single bar-casting 

brass hourly, 24 hours a day—feeds 
nile long and 140 feet wide. 

ms of everyday 
cluding house- 


He Puts the Noise 
in New Year’s 


peeeeececececesceeeecececececeeeeeeeeeeeeeeee 


Meet Hoeflich, Brooklyn’s impresario of discord, who sits up 
nights thinking up new ways, each year, to murder the peace. 


By Gardner Soule 


LICH, 59, is responsible for more 

unnecessary noise than any other 
man in history. He manufactures tin 
horns. Plastic horns. Paper horns. And 
any other noisemakers he can think of. 
Provided, he says, that the sound is 
raucous enough. 

Hoeflich, in the weeks just past, has 
been one of the busiest citizens in the 
. 8. He shipped out. for 1956 New 
Year's parties, over 10 million noise- 
makers—or enough to supply some of the 
needs, at least, of every party given in 
the U. S. and its possessions, 

If you had one guess as to where Hoef- 
lich works, and you picked the noisiest 
place you could think of, you would be 
right: Brooklyn, N. Y. Hoeflich was large- 
ly responsible for the din that was heard 
from coast to coast last October after 
the Dodgers won the World Series. Thou- 
sands of citizens, parading the streets, 
found that his devices helped them give 
vent to their joy long after their larynxes 
had given out. 

High school to high jinks. The great 
demand for Hoeflich’s producis after the 
World Series was something he took in 
stride. He had prepared longer and more 
thoroughly, perhaps, for the Dodger vic- 
tory parties than any other resident of 
Brooklyn. He started preparing for the 
occasion 42 years ago when he was a 
high-school boy in Oregon. 

Those were depression days and Hoef- 
lich, penniless, played the violin and 
banjo in an orchestra to get through 
school. Parties were dull, and business 


Viren! THEODORE HOEF- 


was scanty, so the orche: 
liven things up with favors—in particular, 
H leis—to attract customers. 
ich priced the leis: 25 cents each, 
way beyond the orchestra’s resources. 

So Hoeflich, who was 17 and mechan- 
ically inclined, built ine to make 
he says, of two gears 
from an automobile, parts from a bi 
an Edison phonograph, a music r 
pieces of binder from a loose-leaf note 
book, some oak and a darning needle. 

The finished contraption produced a 
lei every 15 minutes, ‘or three times 


decided to 


mowout macums (Hoeltich is chown puffing 
on a blowout on the ge) glues, wires, 

curls paper tubes of blowouts: Fastest in 
= world, it produces 150 a minute. 
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HAWAMAN LEIS begin at this end of 1 
machine in the Brooklyn, N. Y., plant. 


-making 
jeventy- 


two rolls of paper spin simultaneously into six 
continuous leis. 


Each lei contains 12 colors. 


(SHED LEIS come out of the other end of the 

shown at top of page. Compressed 
air, piped through the Hoeflich plant, twists the 
Paper into leis, cuts them to desired length. 
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faster, he learned, than a Hawaiian could 
make one by hand. 

Tinkering pays off. Hoeflich, who 
thus started as a gadgeteer, has never 
stopped tinkering—and he has made it 
pay to the tune of a business that today 
hauls in almost two million dollars a 
year. He still designs and builds his own 
machinery (and sells it to his competi- 
tion). He has not yet stopped tinkering 
with his lei-making machine, Today he 
has a model into which you feed rolls of 
crepe paper, then watch the finished 
paper leis come out. 

The leis may be any color. This fact 
saved Hoeflich’s shirt one year when the 
market for leis collapsed. He simply 
made nothing but red ones, called them 
Christmas wreaths, and kept selling. 

Aloha from Brooklyn. Today Hoef- 
lich makes over 6,000 miles of leis a year, 
or enough to stretch from Brooklyn to 
Hawaii, which is his principal market. 
When you are welcomed to Honolulu, 
chances are that the lei that will be 
draped around your neck by that hula- 
skirted glamour girl came right out of 
Hoeflich’s Brooklyn plant. 

From those first leis, it was just a 


‘STEEL DISKS are slipped by hand into the plas- 
tic mouthpieces of noisemakers. The picetatle 
revolves, and the mouthpieces are 
through the arching tube to a box on the floor. 


question of time until Hoeflich had 
added all kinds of party favors to his list 
of products. His company, the American 
Merri-Lei Corp., is today the largest in 
the field. This does not mean that Hoe- 
flich has solved all his problems, Far from 
it. There is, for example, the sounds made 
by his party horns. 


“must be right 
We must not get a musical tone on one 
of our noisemakers. 

“Unless we are very careful, that is 
exactly what happens. We make our 
mouthpieces and the tiny metal reeds in 
them by machine. Our fine tooling pro- 
duces such splendid reeds and mouth- 
pieces that a pleasant sound, unless we 
avoid it at all costs, is likely to result. 
This pleasant sound would be something 
like a note on a clarinet, It would never, 
never do. 

“A raucous tone,” he says, “is our 
objective. This is a little bit difficult to 
get. To get it, we weight the ends of our 
reeds a little—that is, we make the reeds 
a little less harmonious than the machines 
turn them out. That changes the vibra- 
tion rate, and produces sounds you never 
heard before.” 


CARDBOARD is fed around the cylinder of a 
horn-rolling machine, which makes. it 


horn. Four air-activated staplers of Hoeflich 


manufacture tack together the sides of the horn. 


AIR PRESS applies a ton of Piper to fasten 
the top of the crown on this plug hat, 
hats,” says Hoeflich, “are a com! 
tistic design and ‘mechanical achievement.” 


Outer-space horn. One of his current 
specialties, explains Hoeflich, who is 
frankly delighted with his results to date, 
is the Planet Patrol. This is a rocket- 
1 horn that makes a noise like a 
“People,” says Hoeflich, “even mi: 
take our noisemakers for spaceship: 

Hoeflich recently shipped out 10 million 
noisemakers rangi length from seven 

[Continued on page 252) 


FINISHED HORNS, mouthpieces attached, 
tested for sound. A girl holds each over a jet 
of air that simulates your breath. This raucous 
bedlam is continuous in the Hoeflich plant. 
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Sun-Driven Engine 
Runs a Water Pump 


Usie heat from the sun in an evapora: 
tion-condensation cycle, this engine turns out 
‘one horsepower to operate a water pump. 

Sulfur dioxide vaporized in flat-plate heat 
collectors (above) 
engine (right), The gas is then condensed in 
water-cooled pipes, and sulfur dioxide is re- 
turned to the collectors where evapora 
continues. The pump is run off the ¢ 
flywheel. The 
iron beds with hinged covers that act as re- 
flectors to increase heat. 

The Italian-built e is under 
study at the Stanford Research Institute. 


drives the one-cylinder 


collectors are _glass-topped 


a 


Four-Door Hardtop Is Newest Member of 1956 Mercury Family 


Tracinc its lineage from the sports phae- 
tons of the '20s, a Mercury Phaeton is mak- 
ing its appearance in the 1956 Montclair 
line. It's a four-door hardtop without a 
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center pillar to obstruct vision. Instead, the 
rear door is hinged on a door-top-level post 
that is anchored to the floor. Entrance to 
the back seat is 24 inches wide. 


im ot 


Revolving House Turns on Its Axis to Keep Face Toward Sun 


Wrrn a home this you could have 
sun in your living-room windows all day 
long. The two-story upper section is mount- 
ed on wheels that run on circular tracks 
between grass plots on a roof terrace. Elec- 


Outdoor Oven Cooks with Sun 


Temrenatunes above degrees— 
enough to roast a turkey or a cut of beef— 
are developed on sunny days in this alumi- 
num solar oven built at Stanford Research 
Institute. Reflectors concentrate sun rays on 
a heat plate; insulation keeps the oven hot. 


tric motors revolve it around a central tower 
at a speed that keeps the main living quar- 
The house, 
which is in Verona, was built by Dr. Angelo 


ters always on the sunny side 


Invernizzi, an Italian engineer 


Heat Measured by Radiation 


A New camera-like instrument, called a 
radiometer, measures heat by being focused 
on an object as the cutting tool below, 
overhe on lines or moving parts. 
An optical system in the Barnes Enginee 

Co. device records the infrared ra 
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Why Drivers Like 
New Little Taxis 


Everything is powered but the 
passenger. Happy hackies say, 
“Driver fatigue? What's that?” 


By E. D. Fales Jr. 


new taxis this year and lumped them 

all in one model you'd have a taxi 
driver’s dream hack, which will probably 
never exist. But even unlumped, things 
look pretty good. 

One driver summed it up the other 
day, “Shucks,” he said “driving a hack 
this year is a desk job!” 

And no wonder, The makers are woo- 
ing riders with new gimmicks; but more, 
they're wooing the driver and making his 
life killing than it used to be. The 
cabs are smaller, lighter, easier to handle. 
Drivers don’t get tired! 

Today's hackie can get his call by 
radio, check a warning light to see if all 


[I YOU took the best features of the 


IGHT at a 45-degree angle, 
giving more leg room. They fold into the floor. 
Note the Plexiglas panel which can be lowered 
behind driver when passengers want privacy. 


JUMP SEATS FACE 
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doors are closed. push a button to get 
rolling, let his motor turn his wheels and 
push his brakes. 

If he doesn't want company, he can 
pull down a Plexiglas panel (the way 
you close an overhead garage door) and 
seal himself off. If he ever feels a pistol 
at his neck, he can flip a secret switch 
and start “bandit lights” flashing on his 
roof to SOS the cops. 

If he dents a fender, mechanics loosen 
12 bolts, slap on a new one, and in 20 
minutes he’s on his way, That's impor- 
tant because taxis, like everybody, must 
keep working to earn money. 

Not all of these advantages are on any 
one cab this year, nor are they all new, 
But together, they're taking the growl 
out of hacking. 

The driver doesn’t have a push-button 
door closer but that may come. In 
Detroit, some hackies have installed pull- 
chains—from the front seat to the right 


‘MOTOR-DRIVEN REAR WINDOW opens when 
driver flips switch, giving through ventilation on 
hot days. Motor, in trunk, pushes two riser arms 
which are hinged to chrome strips on glass. 


THE FENDER COMES OFF. Outer section of 1 
Checker's fender can be replaced in 20 n 


rear door, That saves a long stretch if 
the passenger gets out and leaves the 
door open 

The replaceable fender is on Check- 
er’s new “little giant” cab, If damage is 
light, you unbolt the outer half of the 
fender shell. Or you can unbolt the 
whole thing by taking off another 15 nuts. 

Checker also has a quick-replace grille 
Shop time: 20 minutes. The new bumper 
is one piece of ste 1, not thre 
er is the newest “small 
or years Checker made big seven- 
passenger jobs. They were heavy, costly 
and 208 inches long. Ford, Chevvy and 
Plymouth swarmed into the small-cab 
The crisis came when traffic-choked 
New York City, after years of stubborn 


BATTERY HAS BEEN MOVED AFT, now nests in 


floor of the trunk, To se 
spring-clipped trap door. Although the 
a 


ecker is small 


s trunk holds more lugs: 


JANUARY 1956 139) 


THIS IS THE MIDSHIP BEARING that makes possi- 
ble a two-piece shaft and eliminates the back- 
seat floor hump. Lined with a rubber sleeve, 
it allows %4-inch shaft play without noise. 


On the Checker: a humpless floor, a buzzer, a new latch 


RATTLESNAKE TAIL—a noisy buzzer—sounds au- 
tomatically as soon as you throw shift lever into 
reverse. It is small, but loud enough to warn 
bystanders that cab is going to back up. 


HOOD-LATCH LEVER has been relocated to be 
visible from outside of cab. The grille is of two- 
piece sheet-metal construction and can be re- 
moved and replaced in 20 minutes. 


insistence that only limousine-length cars 
were safe for engers. leg: 
ized small stock cars for taxi use. Checker 
stopped production and did a retake. 
Now its Kalamazoo plant has come out 
with a competitive small car which, by 
some mechanical legerdemain, is still 
huge inside. In fact. it seats one more 
person than even the old battleships: 
eight—including the driver, And this on 
a 200-inch over-all length—-4.8 inches less 
than Plymouth’s new “special cab.” Other 
cabs seat six including the driver. 
How do they get all these people in 
the Checker cab? The main gimmick is 
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turning the jump seats at a 45-degree 
angle to the right. With the cab short- 
ened from front to rear the only knee 
room left was in the width. So passengers 
will sit turned halfway to one side. 
Checker made still more room in its 
200 inches by lopping off overhang at 
both ends and shoving the radiator back 
to % of an inch from the fan. They un- 
crowded the engine compartment by 
moving the battery to the trunk com- 
partment, where, says Sales Manager 
Ralph W its 68 pounds helps traction, 
More important, the battery stays cooler 
there and (West says) lasts longer. 


Powering this little giant is the same 
L-head six that Checker used in its big 
cars. Compression: 6.7:1. Horsepower: 
88. “What taxi needs more?” West de- 
mands, The speedometer goes to 100, 
but the cab itself goes only to 70. With 
a 113-hp. engine, which is also available, 
the cab may do 95, 

The Checker people claim to have the 
first “automatic cab.” It offers power con- 
trols and a “Driv-er-matic” torque-con- 
verter transmission specially designed by 
Detroit Gear. The frame is beefed by 
double construction forward, for collision 
shocks, 

In spite of the small market (total 
USS. sales: around 20,000 a year), Dodge 
and American Motors (Hudson Rambler) 
are also getting into the taxi-sales push. 
But the three big sellers are Ford, Chev- 
rolet and Plymouth. Unlike Checker, 
which has the only U.S. plant whose 
main business is taxis, they've been sell- 
ing “taxi packages.” This means that you 
order a stock car, but pay extra (on one 
model about $22) for heavy-duty. taxi 
springs and shocks, and especially rugged 
seats and interiors (in some cities the 
law requires that taxis must be hosed out 
every night). You can buy extras, too. 
Everybody offers automatic transmission. 

To spike the idea that taxis are just 
fixed-up stock cars, the makers of Plym- 
outh this year announced a “special 
cab.” These come down the same line as 
stock cars, but get special treatment en 
route, Among other things, the frame is 
beefed forward with welded gussets. 

Chevrolet features a heavy-duty main- 
shaft bearing, fast-fill gas tank, rein- 
forced rear seat with twice the usual 
number of transverse springs, special 
taxi steering wheel with horn button 
(which Chevvy designers say taxi drivers 
like better than horn rings). There's a 
single key for ignition and trunk, and a 
U4-inch wider door. 

Because taxis do a lot of idling, an 18- 
inch Cadillac fan cools the engine. A 
governor can be had. New York fleet 
owners are said to set it at 45 mph. 
Engine, frame, battery and transmissions 
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Plymouth special cab has 
new driver conveniences 


WWARICATING WINDOW LIT is simpler in new 
Plymouth cabs. Just remove a vinyl-covered 
snap-off panel, then an inner panel in the door, 


DRIVER'S CLIPBOARD can be racked neatly in 
door. Plymouth also installs a dash holder for 
the money changer that many drivers use. 


DOOR-HANDLE GUARDS keep passengers from 
elbowing doors open by accident—a common 
problem with tipsy fares who lurch against them. 


M1 
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Here’s Furniture You 
Really Knock Together 


THE old expression, “All you need is 
a screwdriver,” was chucked out of 
the window by William E. Briggs, a Nash- 
ville, Tenn., architect, when he dreamed 
up his “Outdoors-In” furniture. 

The knock-together furniture can be 
assembled without any tools—though a 
hammer helps. There are no screws in it. 


SEAT BOARDS are tapped on as helper holds CAP BLOCK of the seat is knocked tightly 
ls. A magazine is used to protect wood. home. Magazine now serves as a spacer. 


WITH CHAIR ABLE TO STAND on its own | BACK CAP BOARD is. tapped firmly into 


legs, first back board is started on the rods. 
142. rorutak science 


lace, completing the simple chai 


le. 

The principle is well-known—canti. 
lever construction. It is attained in this 
case by bending iron rods. Common two- 
by-fours drilled so that they slide snugly 
over the rods form the backrest and the 
bridge-like suspension seat of the chair. 

You simply tap the two-by-fours onto 
the bent rods. Once in place, the drilled 
boards lock the rods in position, The 
cantilever design gives a comfortably 
firm spring to chair seats and backs. To 
make benches, tables or carts, you start 
with iron rod shaped into squares and 
other forms. 

The name Outdoors-In comes from the 
fact that the furniture, although rugged 
and weather-resistant for outside living, 
is also designed to harmonize with most 
interiors. 

So far most of the furniture has been 
built by Briggs for his friends, using 
red cedar and pine. But, since his job 
as an architect doesn’t give him much 
time for this side line, he recently turned 
the manufacture over to Southern Craft- 
masters of nearby Columbia, Tenn. 

A close look at the pictures may spur 
you to try your own workshop versions. 
This furniture is almost as easy to make, 
says Briggs, as it is to assemble. 


...and This Kind 
Slips into Shape 


ROM Canada comes another idea 
for simple-to-make furniture that 
holds together stoutly without benefit 
of nails, screws or glue. The parts, as 
shown in the chair being assembled 
above, are cut from 
%-inch birch ply- 
wood panels. Slip- 
in slots tie the 
pieces together, se- 
curely interlocking 
them. Internation- 
al Fibre Board and 
Plywood Sales, 
Ltd., of Gatineau, 
Quebec, originator 
of Ply-Tie furniture, offers plans for 
six assemble-it-yourself items: two 
chairs and four tables. A workshop- 


“per, experimenting on his own, might 


expand these basic designs to include 
settees, shelves and cabinets. 
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COMPLEX CONTOUR of a master 3D cam is 
made by first milling as many as 16,000 data 


HE simple, flat cams that lift and 
drop the valves in the engine of 
your car are morons, Their bright 


brothers of today not only are three-di- 
mensional but have mathematical mem- 


ead of merely using their eccentric 
shapes to impart motion to other parts, 
their oddly contoured surfaces store a 
ass of information that gives split-sec- 
ond answers to many complicated prob- 
lems posed by the automatic computers 
of push-button warfare and industrial 
robots. To tap brains into metal, the 
Ford Instrument Co., of Long Island 
City, N. Y., precision-machine as many 
as 16,000 data, or reference, points to 
form the contour of a single master cam. 
This is duplicated, with an accuracy of 
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points. Metal between the points i 


then pre- 
n hand-filed to create the fi 


hed shape. 


0005 inch, in smaller production cams. 

One cam, used in gunfire-control com- 
puters, has a ballistic memory. It has 
“memorized” flight characteristics of the 
le. When elevation and range are 
fed into it, the cam coordinates them 
and tells the computer how much added 
or superelevation the gun needs to put 
its shell on the target. 

Airborne, similar memory aids give 
the navigational computers of jet planes 
immediate corrections for the curvature 
of the earth between any two latitudes 
or for magnetic variations, For automatic 
bombing systems they remember com- 
plex bomb characteristics. And even bet- 
ter-educated cams are in the works as 
memory jogs for the computers to con- 
trol supersonic missiles. 


7 
INPUT GEAR . F 


GROOVED FLAT CAM HAS RADIAL FOLLOWER GROOVED SOLID-METAL CYLINDRICAL CAM 


In this family of cams, the 
3-D is the brainy one with a 
memory. But they all impart 
movement with precision. 


< ~~ 
soca 
/ VIMPUT GEAR 


‘A3-D CAM CAN HANDLE TWO DATA INPUTS 


FLAT CAM HAVING AN ANGULAR FOLLOWER 


MASTER CAM is placed in a pantograph dupli- FOUR MONTHS OF CRAFTWORK may go into 
cating machine that mills the reduced-size making a big master -D cam such as the one 
yroduction cams. A variable-speed device slows shown below. The hand-held production copy 
it down when cutting tricky curves. is machine-milled in less than two hours. 
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Atomic Punch Tssresenic®-200€, 7,000 pounds of conventional bombs, but it 


new version of the can also deliver A-bombs. first 
North American Super Sabre, is carrying model of the Tactical Air Command fighter 


Drone This small, 


unt 
craft carries cameras 
for Army aerial com 
bat reconnaiss: AL 


though it is catapulted 
into the air with jet 
assist, its prop is spun 
in flight by a gasoline 
engine. The RP-71 is 
radio-controlled from 
the ground. At the 
end of a mission, it is 
brought back to the 
launching area and 
lowered gently to the 
ground by means of « 


parachute 
Stormy weather is being a United Air Lines Convair 340. This weath: 
Weather Eyer vattcercart Sreerises dan eo ences a 


ing a radar nose, shown below installed in and presents a picture on a scope in the 


WORST STORM SPOTS 
SEEN ON RADARSCOPE 


with a probe (arrow) for the probe-and- 
drogue method of mid-air refueling. This 
will enable three jets to drink at one time. 


In this tiny Bell re- 
Small But Snug coc pian, tex, 
Air Force test pilots are probing the heat 
barrier. They want to know more about the 
effects of high friction heat on both pilots 
and planes—a problem encountered in flying 
much faster than the speed of sound. 


cockpit. The pilot avoids the spots of sever- 
est turbulence and flies through smooth cor- 
ridors, as indicated in the drawing. 


a 


Rocket: Jet This igi jlacangestealoy 
British engineers to fly 
2,000 miles an hour. The rockets, at rear, 
would boost a Plane, or missile, past the 


ing with a similar 
Hecskooeiieten power plants. 
This air-traffic control 


Control Tower (or. se Movetoned 


by the Air Force to be carried small 
transport plane or towed by a jeep to re- 
areas. During travel, the astrodome 
into the main unit which juminum: 
insulated with foam plastic. It 
tioned for comfort in all cl 
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Rambler Puts 


a New Engine 


OT everyone in Detroit seems to 
\ believe that size sells cars. The 
thinkers for American Motors, 
convinced that there’s a place for a U.! 
car that is not swollen up with grandeur, 
re betting their 1956 shirts on the con- 
viction, (The strength of Detroit’s herd 
instinct, however, is such that even the 
new Rambler is just a little bigger.) 
There are four main areas of news on 
the 1956 Rambler: 
© A new 120-hp. overhead-valve six, up 
33 percent in power over 1955. It livens 
up performance without upsetting the 
fuel-stingy habits that helped Rambler 
win the last Economy Run. 
© A new set of interior body dimensions, 
comparable to those of the Big Three. 
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* A new look outside, with an odd rear 
pillar having a strident. “The-hell-you- 
touch that is believed in Detroit 
circles to be the magic styling ingredient. 
* A slick-trick station wagon for the 
burgeoning suburban trade. Main gim- 
mick: a crank-down tailgate window. 
Introspection. More than a year ago, 
Motors made a confidential 
ation of the Rambler. It came as no 
surprise, when this writer happened’ on 
this analysis, to find that the company 
discovered plenty of virtues in its prin- 
cipal product. The major liabilities that 
the company privately conceded were 
more interesting: a) modest power and 
performance; b) narrow wheel tread; c) 
insufficient shoulder room; d) small 


The first major redesign in its history makes the 
cocky little Rambler almost as big as the big boys. 


New Body 5g rea rowsome sr. 


brake-lining area; e) small trunk space; 
and f) the absence of a major styling 
change since the car was introduced in 
1950. Now, something has been done 
about each of these things. 

The new engine. A tough problem 
faced American Motors’ engine people: 
They were tooled for a sturdy, docile 
head six that was highly satisfactory in 
everything but top output. They didn’t 
have the time for the kind of all-out pro- 
brand-new V-8 would re- 
quire, Kicking up- compression on the 
old job would give the needed power, or 
part of it, but it would also have made 
the engine finicky about fuel, and might 
have hurt reliability. 

So they brewed up an ingenious solu- 


CK REAR PILLAR and a slight 
indow are two styling identificati 
The tilt to the pillar isn’t pure chi- 
gives the back-seat passengers better vision. 


inset 
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izes the controls and 
instruments. This car has dual-range Hydra- 
Matic, but a standard-shift gearbox, with or 
without overdrive, can also be obtai 


tion: an OHV six deliberately made as 
much like its L-head predecessor as pos- 
sible, This saved design time and parts 
changing; and it also allowed the com- 
pany to re-use some of its existing tool- 
ing. (New tooling swallows money and 
time in staggering amounts.) 

The bore and stroke (3% by 4% inches), 
the displacement (195.6 cubic inches), 
and the compression ratio (7.4:1) are all 
identical with those of the earlier job. 
Power is up 30 hp. to 120, and torqu 
up 20 pound-feet to 170. The engine 
nevertheless gains a whisker on fuel 
consumption, and it stays contented on 
regular gas. 

Propelling a car that, at 2,750 pounds, 
is almost 200 pounds heavier than last 
year, the engine yields a perky 22.9 
pounds per horsepower, in contrast to 
1955's somewhat torpid 26.5 Ib./hp. Al- 
though not a vulgar wheel-squealer, the 
Rambler now willingly lays into it when 
you apply the spurs. 

Under the hood you can spot the en- 
gine’s close kinship to the OHV six that 
has powered recent Nash Ambassadors. 
Except for using a four-bearing crank 
rather than a seven-bearing one, and for 
using more modest carburetion and ex- 
haust manifolding, the little fellow is a 
kid brother to the Nash “Le Mans” power 
plant. It uses an integrally cast intake 
manifold, and has the same low water- 
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AMPUTATED DOOR POST in the four-door hard- 
top (shown on previous page) is stiffer 
an inward-curved brace. Rambler's uni 
Searels Gres! Baie: toetoeal Basa 


pump location that Nash has long 
favored, Though the company won't 
underline it, performance-minded owners 
can get 10 extra horses simply by sub- 
bing a two-barrel Statesman carburetor 
for the one-barrel one provided. 

Other mechanical changes. The 
brake-lining area has been boosted to 
153.4 sq. in. It was a scanty 104.3, Bendix 
power brakes are standard on the tricked- 
out models. The car has a full line of 
currently fashionable gadgetry: sus- 
pended clutch and brake pedals, a 12- 
volt electrical system and an option of 
power steering—which the company 
cheerfully admits isn’t really needed on 
so light a car. You still have to crank 
the windows up and down. 

The main change in the running gear 
is the adoption of torque-tube drive in 
place of the previous Hotchkiss setup. 
Company engineers, enigmatic about 
making a switch that bucks recent trends, 
say that it permits using coil springs all 
around without greatly increasing the 
weight. 

Rambler handling, which has always 
been good, has been helped by increases 
in both the front and rear tread (the lat- 
ter is up a startling five inches to 58), 
and by a new front cross member be- 
tween the lower control arms. The turn- 
ing diameter holds at 38 feet, so that, 
with its 23:1 steering ratio, the little 


INSIDE HEADLIGHTS and outside turn lights are 
front identification details shared with Nash. 
Rambler air conditioning, redesigned this year, 
puts evaporator behind big grille openings. 


ar is agile in close-quarters maneuvers. 
Those new dimensions. Though the 
wheelbase remains 108 inches, over-all 
length has crept up almost five inches to 
191.14. It is still substantially less than 
that of most American cars, which is a 
solace when you are parking. 

Inside, the changes are extensive but 
subtle: The car doesn’t look roomier, 
but when you try it on for size, those 
critical last inches are there. Front and 
rear shoulder room have been widened 
by a comforting five inches, and rear leg 
room increased by 2.5 inches, Almost a 


NEW NOTION in the station 
wagon eliminates the swing-up 
window on which so many nog- 
gins have been knocked. In- 
stead, you just grab the rear 
lock ‘and crank it vigorously, 
whereupon the glass retracts 
into the tailgate. And there's 
never a rattle from a_propped- 
open back window. Crank can 
be reached from outside only. 


AIRY SPARE, optional on the sedan and hardtop, 
slightly reduces the car's excellent parkabil 
by adding to over-all length. Luggage space 
up 125 percent this year to 22.4 cubic feet 


passenger-fitting dimensions, the com- 
pany points out aggressively, are virtually 
the same as those of Ford-Chevvy-Plym- 
outh, Some dimensions match those of 
cars in the Mercury-Pontiac-Buick Spe- 
cial class. 

This is not to say, however, that you 
will rattle around in a Rambler like a 
pea in a pod. It means that if you 
the misfortune—automotively speaking— 
to be fairly tall, you will emerge from a 
long trip in a Rambler no more seriously 
cramped than if you'd been in some other 
make of ca END 
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Do-It-Yourself 
Adjustment for 
Shock Absorber 


Srraicut, direct- 
acting shock absorbers 
are ordinarily not ex- 
ternally adjustable; but 
a new French type 
(left) is. A flick of the 
lever changes a car's 
ride to suit road sur- 
faces or load. 

It works by chang- 
ing the effective di- 
ameter of an oil port 
inside. Sold abroad un- 
der the name Vulcam, 
the new shock has the 
same adjustable char- 
acteristic that older 
lever-type shock ab- 
sorbers had. 


Czechs Build 
4-Cylinder Car 
With 43 Hp. 

Tus Skoda, a four- 
cylinder car from 
Czechoslovakia, is be- 
ing offered for sale at 
auto shows in Western 
Europe. 

Its water-cooled, 65- 
cubic-inch engine puts 
out 43 hp. and is said 
to get 40 m, 
features are 
drive 
chassis lubrication. 


TV at Your Feet 
Rides with You 
In Rolls-Royce 

A nineancn TV 
mounted on the floor 
picks up programs 
from stations 30 miles 
away to entertain rear- 
seat riders in this 
swanky Rolls-Royce. 

Hooked up to the 
12-volt battery, the set 
uses as-much current 
as one headlight. 


Gearshift Folds Out of the Way 


Tims folding gearshift_gives occupants 
more room to move in and out of the front 
seat of small German cars. A slight upward 
tug disengages the lever so it can be held 
horizontally by a spring-drawn chain in the 
housing. In use upright, chain tension clamps 
it to the main shift sleeve on the floor. 


New Ideas 


FROM THE INVENTORS 


Ski Tow to Climb Hills. This mobile 
power plant could turn almost any snow- 
covered slope into a modem ski run. Built 
on a caterpillar-treaded cart, the engine 


could be toted in a car trunk and would 
propel itself over snowy ground. Then, 
chained to a tree and fitted with a rope on 
a pulley, it would tow skiers uphill. 


Purse to Change Color. With this 

foundation handbag and an assortment of 
slip-on covers, a woman could match her 
pocketbook to any outfit. It would save her 
the cost of a closetful of bags and spare 
her the bother of transferring contents. 


Heater to Warm Car Seat. A fast- 
acting electric seat warmer might ward 
off icy-morning shivers while you waited for 
the regular heater to warm up. In a GM 
patent, a door switch turns on a quick- 
heater, then thermostats lower the current. 


Please turn the page for more new ideas 
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Auger to Bore Ice. A winter angler 

could drill fishing holes through thick 
ice quickly and easily with this modified 
brace and bit. The offset handle would turn 
a concave, saw-edged shovel which, the in- 
ventor says, would bite cleanly into ice, 
scoop out chips, and form a smooth open- 
ing free of jagged, line-fraying edges. 


] Plane Seat to Rotate. You may take 
off forward and land backward in high- 
speed planes of the future, Sudden accelera- 
tion will jolt you back in your seat, so body, 
head, and foot supports may be needed to 
absorb the increased inertia forces of faster 
planes. To provide the same kind of pro- 


Flap to Mute Horn. A car or truck 

horn that can throw its voice a safe dis- 
tance on a highway sounds louder than 
Joshua's trumpet at close range. To spare 
the nerves—and eardrums—of those who 
have to put up with city traffic, this driver- 
controlled muting flap would tone down a 
horn from a lusty roar to a gentle beep. 


tection on deceleration—when you'd nor- 
mally be thrown out of your seat—one 
inventor would pivot the chairs. He’d use 
an inertia switch to spin them the right way 
in response to a speed change. They could 
also be adjusted in advance—like safety belts 
—on a signal from the pilot. 
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Chest to Conceal During the day, 

this bed would hide inside a narrow, 
upright chest. The concealed bed would 
save space in a small apartment, den, or 
spare room. It could also be used to provide 
emergency sleeping accommodations in an 
office, shop, or other room where a regular 
bed or couch would look out of place. 


Clockworks to Time Child. There's no 

use asking a child to come in from play 
at a certain hour if he’s too young to tell 
time. But with this tamper-proof interval 
timer pinned to his clothing, you could dial 
your instructions and let the buzzer remind 
him when his time runs out. 


Ladder Steps to Adjust to Job. If 
you've often faced the equally uncom- 
fortable alternatives of stretching to your 
work from one rung of a ladder, or stooping 
down to it from the next, this adjustable- 
height climber may be the one you've been 
looking for. The side rails of the steps, held 
to the ladder frame by brackets, would slide 
up and down in recessed flanges. To lock 
the steps in any desired position, lugs would 
drop into slots on the frame. 
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HAVING A FIELD DAY, members of the Brot! 
hood of Live Steamers held their convention 


Lewis’ back yard, making full use of 
aming racks, turntable and tracks. 


its 


Back-Yard Locomotive Plant 


HE quietest and probably the 

smallest locomotive works in the 

USS. occupies part of a roomy back 
yard in Lomita, Calif. There, under the 
direction of an energetic widow whose 
late husband converted his hobby into a 
business, four people make parts for 
scale-model live-steam engines that are 
marketed in kits all over the world. 

Little Engines, as their enterprise is 
called, makes parts for five different 
model sizes, ranging in scale from ¥-inch 
to lé-inch to the foot, and for a total of 
12 types of locomotives. 

Essential parts for the kits are either 
rough-cast or precisely machined, de- 
pending on what the purchaser can af- 
ford or what he prefers. If he is long on 
cash but short on power tools and know- 
how, he may pay as much as $600 for a 
kit that requires only an electric drill, a 
set of drawings, and a supply of bolts to 
assemble. If he has a home workshop 
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and wants to save money, or simply have 
the fun of machining the parts himself, 
he can shell out as little as $125 for a kit 
and pile up the hours doing all the ma- 
chine work himself. 

Through correspondence courses, Mrs. 
Irene Lewis, who owns and manages Lit- 
tle Engines, taught herself enough me- 
chanical and steam engineering to scale 
down drawings, cast a boiler or get up 
a head of steam on an engine. 

Now she leaves most of those technical 
details to her assistant, young Bob Har- 
pur. She devotes herself to managerial 
matters and the complex job of prepar- 
ing an annual 90-page catalogue of the 
hundreds of parts for her scale-model 
engines. In addition, she corresponds 
with live-steamer fans and customers 
throughout the United States, and as far 
distant as Siam, Europe, South Africa, 
Australia, South America and Saudi Ara- 
bia.—Wesley S. Griswold. 


OFF ON A 1,000-FOOT JOURNEY on a yard in locomo- 


ta 
track, Bob Harpur here has under steam a 1'4- tive Little En 


Prefabs $600 Live Steamers 


PREPARING A MOLD of part: A 
Bob Harpur's h M wn on to 
ie world 


odel 
terns have b ed. | to fill orders for individual parts 
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New. 


Modern Living 


Double-Duty Plane Bag. Not 

only does this 22-inch dress travel 
case hold 11 pressed garments and 
hang them (as above) without un- 
packing, it weighs them on its own 
scale as you pack to help you keep 
within airline limitations. The soft- 
sided Koroseal case is zippered shut. 


3 Holder Dispenses Tape. When 
this handy unit is run over a flap 
to be sealed, it leaves the proper 
length of stuck-down cellophane 
tape without gumming up your fin- 
gers in the process. By flipping the 
dispenser over, you can cut the 
tape off cleanly on its toothed edge. 
Farther information 


fn these pages cum be 


it the products descr 
tained from the follow 
geege Con, 350 Sth te 


ed 
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2 Bike Radio Has Many Uses. Designed to ride 
the handle bars of a bicycle, this little portable 
runs on house current or your car battery as well as on 
a dry-cell power pack. Special brackets and a four- 
prong extension cable are provided for bike mounting, 
with the battery on the rear carrier platform as above; 
or the pack can be clipped to the receiver forming a 
four-pound portable unit, six inches high. 


ee | 


Guards Protect Heels. 

Women drivers won't 
scrape or soil their shoes if 
these plastic guards are 
slipped over the heels, The 
guard covers the back of the 
shoe where it might rub on 
the car floor mat. Made to fit 
C or high heels, they 
fold to go into a purse, 


Plastic Pockets. Small 

plastic dots embedded in 
the fabric make these pockets 
outlast your pants, the manu- 
facturer says, even if you are 
accustomed to stuffing them 
with bolts, screws, keys and 
golf tees. You'll find them in 
many of the work and play 
pants in the stores this year. 


Coffee Cooler. If you take 
your morning coffee on the 
run, this gadget may keep you 
from scalding your lip. Its 
aluminum cylinder ab 
excess heat, and a v 
handle protects your fingers. 
Kept in the refrigerator over- 
night, it makes your coffee 
drinkable even faster. 


Cookie Gun Shoots Out Dough. A 

pistol grip with trigger action on this cake 
decorator and cookie maker helps speed up 
party preparations. A single loading of batter 
in this barrel makes 28 cookies; in a larger 
model, up to 60. Interchangeable tips and 
dies offer a variety of decorative patterns for 
cake frostings, cream-cheese, paste canapé 
fillings and other party delicacies. 


Kit Preserves LP Records. A new liq- 

uid for record care is both a cleanser and 
1 “lubricator.” Swabbing with it regularly, 
its maker, reduces static, needle hiss 
and surface noises and extends the life of 
your LP records. Besides the five-ounce bot- 
tle of Quiet (enough for 200 or more 10-inch 
records), there’s an applicator, cleanser- 
holding tray and needle brush in the ki 
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They Say Now.. 


Paor. Jort. H. Hi.penRaxo, PRESIDENT OF 
‘rie Awentcan Cuestcat. Soctery: “Having 
once embarked upon a technological civi 
tion, we are like men traveling by boat down 
the Colorado River: we cannot turn back: 
we must apply our utmost knowledge, skill, 
and intelligence to keep going.” 


Gey. THowas D. Wutre, Ain Force vice 
cuter oF starr: “It is conceivable that a 
nuclear-powered. water-based aircraft may 
become an effective bomber . .. New engine 
developments may enable the water-based 
bomber to take its place alongside other Air 
Force airplanes and missiles. We know we 
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GWG 


so =a, 


Floating Derrick to Drill Oil, 


Move On to New Gulf Site 


Tus 4,000-ton floating island will range 
the Gulf of Mexico's oil-rich fields. Equipped 


with a derricl 


, it will be towed (as in draw- 


ing at left) to a likely offshore site to drop 
its 140-foot legs to the Gulf floor and drill 
as deep as three miles. One job done, it will 
pull in its legs and be moved to another spot 


with equ 
its half-acre deck. Texa 


pment and 42-man crew housed on 
builder LeTourneau, 


Inc., puts its cost at approximately that of one 


stationary platform—$2,000,000. 


can build a nuclear-powered airplane, Some- 
time within the decade you will see it flying.” 


0. B. Fauts JR. MARKETING MANAGER, 
Genenat. Eectarc Atostc Pronucts Drvi- 
ston: “If there is one lesson which history 
has taught us it is to make no little 
plans, but to be bold and to reach for long- 
range and seemingly impossible goals. 


Dr. A. M. Zanes, Staxrorp Researct 
Insrivure: “The age of the robot is before 
us... These decices will not merely replace 
‘Auman labor. They will free us to develop 
new industries, to attack more problems, and 
to bring about broader opportunities and a 
higher standard of living not dreamed of 
by our fathers.” 


Policeman files the records of students attending the District of Columbia Traffic School. 


‘Reform’ School 
Cuts Traffic Toll 


Washington sends careless drivers to safety class instead of 
to jail. Result: a graduate’s first offense is likely to be his last. 


By Ernst Behrendt 


HE average driver in Washington 

| may never have heard of the Dis- 

trict of Columbia Traffic School 

until the day he finds himself answering 

a summons for exceeding the speed limit 
or passing a red light. 

Waiting his turn in court he mentally 
rehearses the little speech he has pre- 
pared for the judge: “I didn’t mean to 
go faster than 30, really I didn’t. But 
there was that other car . . . And, Your 
Honor, I've been driving a car for 20 
years, and this is the first time . . .” 


If the driver does not look like a 
hardened criminal and the record bears 
out his appea and if this is his 
first offense, the judge may tell the driver, 
in effect: “I'll give you a choice. I'll 
either judge your case on its merits. Or, if 
you prefer, you can attend traffic school 
and report back after you complete your 
test, in which case you may receive a 
suspended senten 

The Washington Traffic School, one 
of the oldest of a kind that is being set 
up in more and more cities, was founded 
in 1948. Since then, more tl 25,000 
men and women have attended its 
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“ROAD TEST”: Student in Washington traffic 
school manipulates automobile-type controls to 
meet changing driving conditions shown in a 
movie that he sees through the viewer. 


courses, And only about 1,000 of them 
—one out of 25—have become “repeat 
violators.” This compares with 60,000 
violations in a single year (not counting 
parking tickets) among all the 350,000 
drivers licensed in Washington—one out 
of every five or six. 

Our average first-offender, faced with 
a choice between a fine or jai] and going 
to school, quickly forgets his clever little 


Attitude Training: 


Students view slides showing the tragic results of careless driving. 


speech and grabs the chance to leave 
the building with his official record un- 
blemished. He may even be relieved 
when they tell him that the entire course 
in traffic school consists of three two- 
hour sessions. 

But even so he is resentful: There 
were lots of drivers around who were 
going much faster. Why did the police 
let them get away and pick on him? 

As they sit down on hard straight 
chairs in the classroom at 300 Indiana 
Avenue, in the Police Department Build- 
ing, most of the 100 or 125 men and 
women still think that they are pretty 


good drivers: anybody can bump into 
another car. Just a piece of bad luck, 
that’s all. 


Ninety per cent of those who come 
here are mad,” says Sgt. Aubrey S. Yo- 
waiski, one of the senior teachers in the 
traffic school. “They have a chip on their 
shoulder, They feel they have been driv- 
ing for so many years that no one can 


teach them anything more about it.” 

“They may be right, too,” adds Yowai- 
ski. “Truth is you can’t teach anybody 
anything as long as he is mad. 

“The trick is to get them on your side. 
Make them understand that’ you are 
there to help them undo habits which 
one day may kill them or others.” 

Two hours of laws and regulations— 
and “getting them on your side”—make 
up that first session, A week later at the 
second one: accidents and 
how to avoid them. 

Again, the teacher avoids 
lecturing. He may begin 
by showing two slides— 
first of a sweet-faced little 
girl, then of a likable mid- 
dle-aged man, The man is 
a taxi driver, married, two 
children, He has been in 
business for 13 years. He 
considers himself a good 
driver. He thinks he knows 
the rules although he has 
never really bothered to 
keep track of changing 
laws and he has forgotten 
some of the things he once 
knew. But he is smart. 
Once he talked his way 
out of a ticket for speed- 
ing. He knows his stuff. He 
always gets out of tough 
spots. In fact, he is such 
a good driver—he might even be you. 

The men and women in the audience 

grin, They know that was a kind of left- 
handed compliment but they still grin. 
+ After all, it is true, 
n't it; this cabby 
looks like a regular 
fellow, just like 
oneself in a kind of 
way. He’s probably 
a good driver, and 
soaml... 
* The policeman 
whips out another slide, a picture of the 
little girl again. Only now it’s her broken 
body, crushed under the taxicab. Killed 
by the taxi driver. 

“Remember-—that’s the fellow who 


Auto accidents 
cost more 

American lives 
every year than * 
were lost in 

the three years of 
the Korean war. 


TEACHERS in Wa: 
uniform. On platform at ght 
Ti A Oxtormany Sgt. A: S. "Yowaiski, Pu. C. E. Humphries 


knows his stuff. Who always gets out 

of tough spots. Who is, in fact, such a 

good driver that he might be you.” 
“You”—the word lingers. The word 


gets them. The pictures get them. They 
sit there—housewives, clerks, business- 
men, Government employees—some of 
them are crying. Some of them have 
children themselves, maybe a little girl 
just about that age. 

More pictures, more slides, more stor- 


ygton traffic school are all 
graduation” are (left 


Hoemen fa 


ies that drive home the mess “Good 
driving doesn’t happen, good driving is 
made. You've got to learn how it’s made. 
You've got to learn the skills, the laws, 
the attitude of a good driver—or that 
same thing may happen to you 

By the third session—the third week 
only—these are not the same people. 
They know now that this is not “a form 
of punishment” but the lesson that may 
save their own lives. This time they are 
taught what attitude means—obligations 
toward oneself and everybody else. There 
is a question-and-answer period and a 
panel discussion. And then they take the 
test—just 20 true-or-false questions. Prac- 
tically all who can read or write pass 
it easily. END 
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Fast Telescopic Cameras 
Time Jet in Record Flight 


Wren Col. H. A. Hanes flew a Super 
Sabre over an 11-mile course at 822.135 
m.ph., two cameras with telescopic tracking 
sights proved that he had set the world’s 
official supersonic speed record. 

Wires were stretched horizontally a few 
feet above the cameras, which were pointed 
ight up at each end of the course. The 
camera that photographed the jet crossing 
the starting wire triggered an electron’ 
counter, which cut off as the other camera 
shot the plane crossing the finish wire. 


The record-breaking F-100C, at 40,000 feet, crosses a wire strung not far above camera, 


Each recording camera had a 40-inch lens. 


Planes “‘Fly” One Piece at a Time in New Aircraft-Testing Lab 


Tue B-66 bomber cockpit at the bottom 
of this tank is one of many plane sections 
and systems that are rigorously tested before 
actual flight, at Douglas Aircraft's new lab 


in Long Beach, C: 
be. pressuri 
flooded, 
encoun 


if. The sealed cockpit will 
ed with water, and the tank 
to duplicate pressure differentials 
J in high-altitude fights. 
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No Gearbox, 
No Clutch, He 
Goes by Prop 
Overcomin 
altitude drag” 
push propeller geared 
to a Ford V-8 engine, 
Clifford Robins pilots 
his homemade motor 
car along the roads of 
Yeovil, England, at a 
top speed of 70 m.p.h. 
Robins, a grocer, 
used no rear-axle 
drive, no gearbox and 


no clutch. He esti- 
mates that the car cost 
him 2200 ($560). 


Big Sidecar 
Will Tote a 
Small Crowd 


AN OVERGROWN 
sidecar turns this 
motorcycle into a fam- 
ily affair, Put out by 
London manufacturer, 
it's a snug fit for five: 
three adults in the 
sidecar itself, and two 
on the motorcycle, 
roll top and 
hinged windshield 
(with twin wipers) 
can be opened for air. 


ple se 


Power Parking Rolls Car to Curb or Jacks It Up for Tire Change 


His own parking idea—front-end first— wheel contacts the right tire. It turns when 
lets C. P. Farr of Toronto squeeze his Buick the engine is accelerated and swings the 
into a space with only five inches to spare. rear to the curb. Reversing moves it aw: 
Working off the power-steering hydraulic for backing out. Either parking wheel 
pump, parking wheels (left) lower and one be used as a jack for changing a rear tire. 
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By Martin Bunn 


US WILSON was returning to the 
i: Model Garage after a welding job 

at a farm several miles from town. 
A brisk wind was drifting snow into the 
ruts of the road and Gus’s pickup truck 
was having heavy going of it. 

Three more miles to go, Gus thought 
with relief, and he would be back on 
pavement again. 

At that moment, as he rounded a turn, 
he saw a stalled car in the road before 
him, Amos Miller, who ran the Mountain 


166 Poputar science 


‘Gus Follows » 
a Cold Clue 


ae 


View Dairy, was prying at the rear axle 
with a long stick of timber. 

Looks like you forgot your jack, 
Gus gree 


ed him, coming down 
sty weather to have 


from hi: 
a flat tire. 

“Got a jack,” Miller grunted, heaving 
up on the timber, “but the danged thing 
won't work. Lend a hand, will you? Me 
and Ma—” 

“Amos!” Mrs. Miller called from the 
car, “How much longer are you going to 
fuss around there? You've been two hours 
fixing that tire. Land sakes . . .” 


us Wilson,” Mrs. Miller said sternl: 
is car to run, right away.” 


“It's all right now, Ma,” Miller called. 
‘Gus Wilson’s here 

Gus got a jack and shovel from his 
pickup truck, He had the flat off Miller's 
car and the spare tire mounted in a mat- 
ter of minutes. 

“There you are,” he said. 
all ready to roll.” 


jow you're 


OMEHOW Amos Miller seemed a 
ludicrous figure as he got into his 
1948 Chevrolet sedan. He was clad in a 
neatly pressed overcoat which had been 
in style way back in the Coolidge era, 


topped by a battered hat, and bottomed 
by four-buckle which had 
waded through many a cow stall. The 
coat fitted his lean, broad-shouldered 
frame a mite too quick, and his large, 
work-worn hands dangled from the 
sleeves. 

“Me and Ma,” he said as he stepped 
on the starter, “have right important 
business in town today. We're much 
obliged te you, Gus.” 

“I declare,” Mrs. Miller said, busily 
brushing the snow from her husband's 
coat and straightening his tie, “it’s lucky 


overshoes 
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we started early to do some shopping.” 

“Glad to help,” Gus said, but his ear 
was cocked to the grinding of the starter. 

“Ding it!” Miller snorted. “Now can 
you beat that. Looks like she ain’t going 
to start.” 

“Probably just cold,” Gus told him, 
getting into his pickup. “Put her in 
gear, Amos. I'll give you a push.” 

Gus managed to push the Chevrolet a 
few yards in gear. Then, with spinning 
wheels, the rear end threatening to slue 
into the ditch, he could move it no 
farther in the snow. 

“It should have 
started,” he told 
Miller, moving to lift 
the hood. "Maybe 
it’s gathered some 
condensation.” 

Gus got out his 
tool kit, removed the 
tributor cap, crit- 
ically inspected it 
and wiped it out 
with a dry rag. He removed the plugs, 
cleaned them and set the electrodes at 
040 gap. He checked the ignition points 
for surface, alignment and proper set- 
ting, pulled the high-tension wire from 
the coil, held it within a quarter-inch 
of the motor block and snapped the igni- 
tion points with his thumb. A fat, blue 
spark jumped the gap with a snapping 
sound, 

Coil and condenser seemed all right, 
Gus mused, as he made a quick check 
of ignition timing and inspected wires for 
loose connections and breaks. 

“No reason she shouldn't start,” he told 
Miller after he had replaced the parts. 
“Try her now.” 


ws ground on the starter with- 
out result, Gus, realizing that he 
could have a hot spark at the end of 
the coil wire and not at the cylinders, 
ran a neon-tubed screwdriver along the 
plugs. All seemed to be firing. 

“Better take it easy on the battery, 
Amos,” he cautioned. 

“But why don’t it start?” Miller de- 
manded. “Seemed to be running all right 
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“Sorry, lady, but you're blocking this driveway.” 


when I shut it off to work on the tire.” 

“It’s got to start.” Mrs. Miller’s eyes 
were wide with concern. “We're meeting 
the train from New York, Gus. If we're 
not there, that poor child will feel un- 
wanted.” 

“Child?” Gus asked, knowing that the 
Millers were childless. 

“We didn’t want to tell folks,” Mrs. 
Miller said, and in her eyes Gus beheld 
an expression of tenderness and joy, 
“until we were sure. Amos and I have ar- 
ranged to adopt a war orphan from Eng- 
land. We've never 
had any children of 
our own. He'll be 


here today. 
“Harumph!” Miller 
said, getting out of 


the car to stand 
there in his too-tight 
pants, “Foolishment, 
if you ask me. But 
Ma had her mind 
set on it, and when 
she gets her mind set, Gus, she’ 

“Hal!” Mrs. Miller snorted. “And who, 
Amos Miller, has been on pins and 
needles about it for months, shining 
things up, and all?” 

“Well,” Miller said sheepishly, “I didn’t 
want the little feller to come to America 
and find us living like hogs in a pen. 
The barn needed painting, anyway.” 

“I see,” Gus said. He glanced at his 
watch, “That train is due in an hour,” 

“Gus Wilson,” Mrs. Miller's tired fea- 
tures were stern now, “you fix this car 
to run, right away.” 

“Yes, ma'am,” Gus said, grinning. 
“Since I can't push you or get around to 
tow you, I guess I'll have to do just that.” 

“Tow us!” Miller exclaimed. “That 
wouldn't be right. We aim to drive up 
to the depot in style.” 

Queer, Gus thought, as he shoved his 
shoulders under the hood. He'd always 
thought Mrs. Miller was a bit on the 
homely side. But when she was speaking 
of that kid, she'd seemed almost beauti- 
ful. They didn’t have much time, he 
thought. It would take them 15 minutes 
[Continued on page 246} 


Is your home still in the Dark Ages? 


Make These Modern 
Lighting Fixtures 


By Sheldon M. Gallager 


ODERN lamps are not expensive 
if you build them yourself. Nearly 
all fixtures are made of standard 


parts that are available through local 
lighting and electrical stores. 


The sliding traverse lamp above, for 
example, consists of a ceiling-type cur- 
tain tre 


k, some brass weights and a 
standard wind-up cord reel. Lamps such 
as this sell for up to $80, but you can 
make one like it for less than $15. 

By assembling your own lamps, you 


L 


Your Living Room Needs 
Three Kinds of Light y 


SPECIAL EFFECTS 


Jo" MIN, BELOW CEILING 


FLAT WHITE PAINT 


LIGHTED VALANCE bathes entire 
wall, makes rooms look larger. 
Mount fluorescent fixture on a 
‘wood block lag-screwed to wall 
to set it out over curtains (a 
two-by-four will usually do). 


DROP FIXTURE 
old overhead socket 
and lets you use mod- 
ern recessed lights 
without cutting into 
ig. Buy metal 
then 


lamp begat zoe 
lyw 


hides 


GOOSENECK, available at light- 
ing stores, spots light for read- 
ing or close work. Squeeze 
reducer into conduit sleeve, 
hammer both into conduit, then 
thread gooseneck into reducer. 


‘closer, 
SOCKETINSIDE ~ POLE 


jPOTLIGHTS poles 
ieee plants sty Biture, Der 
ortions. You can use pr fook. 


Please turn the page for more on modern lighting 


WALL LAMP swivels, telescopes 
and moves up or down to cover 
several areas. For a two-bulb 
lamp, substitute ready-made S- 
type’ fixture. Adjust counter- 
weight by trying pipe lengths. 


‘and face board can 
be hung from it 
out your locating joists. 


TILTING REFLECTOS 

light for ren indi 
TV viewing. Brad two plywood 
pieces together for jigsawing 
the circles and rin; 150- 
frathipeaiseae Rect lnc 


GLAS: 
Soaks and Kneknacks, bright. 
‘ens up dark alcoves. Screw one 
fluorescent tube to wall, one to 
inside of face board. Strips of 
molding support frosted glass. 
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OVER-SINK LIGHT knocks out the shadows that 
housewife casts when kitchen is lighted only by 
center ceiling fixture. Use a valance-type ar- 


rangement if there's a window, or screw fluores- 


can not only save money but also tailor 
them to fit your particular needs. Today's 
trend toward “open” living and multi- 
purpose rooms calls for flexible fixtures 
that serve more than one purpose. A 
track lamp is often used to light a living 
room, then slide into a dining alcove. 
Spotlights are placed where they can be 


Lighting tips for kitchen- 
dining areas 


os we Sete uN 


cent tube directly to ceiling as at right above. 
Traverse lamp shown at bottom shuttles from a 
work counter to a breakfast nook, or between 
the living room and the dining area, 


swiveled to illuminate more than one 
section of a room. 

No wiring req 
tures shown here ¥ 
what you can do 


ed. All of the fix- 
re designed to show 
ithout disturbing the 
basi iring in your home. They can be 
plugged into existing outlets or con- 
nected to existing junction boxes. 


How to build a sliding traverse lamp . 


first, threadin; 

‘overed cor 
through arms before attaching 
thicker cloth-wrapped support- 
ing cord. Flat, S- re 
shown is ideal for shallow drum 
and cone shades. Solder wires 
to take strain and tape them. 


MEASURE CORD from cei 

lowest lamp position and install 

reel “egg” midway between, 
Bote thread cord 

in center, and the 

itself on. Exi 

SEES shone ot oie, aro oral 

able at electrical-supply stores. 


v 
thes 


TRAVELS along ordi 
ceiling-type curt: 
screwed to joists. Tie cord to 
sliders with string or thongs 
(wire will cut insulation). 
Thread standard brass weights 
‘on the cord and form a leone ~ 
hang down about 1! 


Build these portable 
outdoor lights 


—nipece 
Se 
were} T 

a 
Vt 


Wall and ceiling fixtures are becoming 
fashionable again. If you have an older 
home, from which chandeliers and wall 
brackets have been removed, you may 
already have convenient sources of 
power that will save tearing holes in 
plaster or fishing wires through walls. If 
you don't, you can often sneak cords 


‘k in the ground 


anywhere, don't need permanent wiring. Ready-made 
fixtures screw onto ordinary plumbing pipe, topped with 
plywood squares (above) or a commercial shade (left). 


down behind drapes, inside of built-ins, 
or use fixtures that make a decorative fea- 
ture out of the cord instead of trying to 
conceal it. (Electrical codes, however, do 
not permit long runs of cord or perma- 
nent stapling in place.) 

Connecting a terminal box. Wiring 
a new fixture into an old ceiling or wall 


How to make a hanging tree lamp 


WL SHADE is fitted coRD 
adjustable lamp harp lamp pipe, bent to hook shape 
through hole in center. Nut to hang over tree branches. 
holds colander threaded Have lower end threaded and 
lower tip. By varying depth of screw it through bowl into 
harp, you can direct light out- lamp harp. Use a bowl 12” to 
in diameter. Colander 
should be 4” to 6' 


KITCHEN COLANDER forms FED through %” brass 
reflector, shedding some 

downward through perforations. 
To remove the feet and handles, 
rest the rivets in the hollowed: 
out ti stick and drill them 
out. Paint inside white enamel, 
outside a dark green. 


ward or down. Paint inside of 16: 
bow! pinkish-tan for soft light. 


‘ EGGCRATE 
P OrFUSER 
A luminous playroom ceiling 


RECESSED FLUORESCENTS can be run between joists 
in cellar or attic, wherever the ceiling hasn't 
finished off. For brighter light over game areas, 
Teave tubes exposed or fit in “egg-crate” louvers 
that shield eyes without cutting illumination. You 
can also use twin-tube units to increase light. 


FLAT WHITE PAINT, 
ON INSIDE OF SHIELO 


Take a sunbath in bed 


COMBINATION BED LIGHT has fluorescent tube in 
center for reading. portions at the ends 
house swivel sockets for sun lamps. Because of 
heat, line the wall and end sections with asbestos 
sheet and be sure to ask for special heat-resistant 
sockets. Do not use the lamps near curtains. 


Light up a dark hallway 


ONE DIM HALL LAMP can power a whole string of 
lights this way. Mount fluorescent tubes on Is 
of plywood (about % width of the hall) ‘and hang, 
from short lengths of chain or pipe screwed to 
the ceiling. Set a short tube crosswise at each end 
or add a recessed spotlight for dramatic effect. 


RECESSED 
[7 SPOTLIGHT 
CEILING FIXTURE 
RECEPTACLE 


48" Twiy-TuBE 
FLUORESCENT 


Add these extras 
in other rooms 


terminal box is easy and safe if 
you keep several points in mind. 

First remove the fuse that af- 
fects the circuit that you're work- 
ing on, In most cases, inside the 
terminal box you'll find two un- 
connected leads—a black wire and 
a white one—that ran to the old 
fixture. Connect the white wire 
from the new fixture to the old 
white wire and the new black 
one to the old black one. Never 
cross black and white leads, 

If you find white and black 
wires connected, this indicates a 
separate leg running to a wall 
switch (the only exception to the 
black-and-white rule). Leave these 
connected and use only the two 
free wires. Use twist-on, solderless 
connectors, but don’t bare too 
much of the wire, so that the con- 
nectors will fully cover the ex- 
posed metal. 

Use matching hardware. Lamp 
parts are standardized to fit two 
sizes of pipe thread, 4” for most 
common fixtures, 4” for some 
larger ones. 

If you have to connect a larger 
size lamp part to a smaller one, 
use a reducing adapter. Nearly 
all sockets are threaded to take 4” 
pipe and thus require an adapter 
when they are connected to ’- 
thread fixtures. 

Cord reels, called “eggs,” are 
now available for about $4. You 
can also get precoiled cords for 
drop lamps that move up and 
down like a coil spring. 

For fixtures that hang by their 
own cords, use the heavier cloth- 
covered wire instead of the com- 
mon rubber-covered type. Be sure 
to knot the cord inside the lamp 
and at the ceiling box to take the 
weight without straining the con- 
nections, END 
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Rail Protects Picture Window Against Bumping by Chair 


Do you wince every time 
a chair is backed against a 
picture window? A board or 
piece of molding padded on 
side and attached 
back height across 
the window will absorb any 
careless blow. Finish the 
board to match woodwork. 


aN 


Taped Roller Leaves No Dents Hinge Sets Glazier’s Points 


Ir A seam roller leaves an impression on You can drive glazier’s points into window 
paper, soften the roller’s surface with a sash with a small butt hinge. Fold it into an 
single thickness of medical adhesive tape. L and hold it by one leaf. Keep the hammer 
Butt the ends for a smooth connection. head flat and slide it on the glass. 


Notched Piece of Scrap Spreads Glue Evenly on Flat Surfaces 


| Notcn one 


edge of a piece of 

serap plywood, 
one hardboard or 
ro sheet metal; it 
makes a fine tool 
for spreading glue 
on flat surfaces, 
For a handy grij 
bend the metal op- 
posite the notches 
around a piece of 
tubing, or tack 
strips to the wood 
or hardboard, 
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Next Month: A wheeled storage cart to collect toys quickly —2Anuary 1956 [TT 


Prefab It Now 
for Spring 


Get a jump on the season by 
doing outside work inside now. 


By William Gilman 
A NEW FENCE. Whether it’s a picket or some 

a . — 6s other type, you can build 8° sections and 
HERE is a sure-fire recipe for making paint them ready for nailing to posts when the 
those outdoor improvements that — sreund can be dug. Now is the time to treat the 


you never get around to when the lawn- BU, ith, Dreserative top. Drawing’ shows 
mowing and gardening season starts, . 

This method will 

* Give you more daylight hours for other 
chores next summer. 

* Enable you to shop for lumber and 
other materials before the spring rush. 
© Utilize your spare time to advantage 
right now. 

© Turn you a profit if you care to do 
the same for others, 

The dodge is simple—you prefabricate 
the basic parts of lawn and garden proj- 
in your basement, workshop or 
rage on winter evenings and weekends, 
when you can’t work outdoors anyway. 
Come spring, they're all made. and re: 
to install with a minimum of effort. 

Here are five examples of things you 
can undertake on a prefab basis. You 
can probably think of others. There's 
only one must: start right now. 
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GARDEN TRELLIS. furring strips to a two- 
by-four post for the simple style shown. Fancier 
ones are a little harder to make. You can 
them now for quick instal next spring. 


by 6’. Nail t 
ends of one-by- 
are rei 


p as walls a 
ig shed or to 


FLAGSTONE WALK OR PATIO. Make flag- 
stones now, and you won't be waiting for 
concrete to set next spring. Place oiled 
wooden form on roofing paper, pour in a mix 
of 1 part Portland cement, 244 parts sand, 
‘ Two hours later, you can 
lift of the form for another cast- 
ing. Set in a diagonal strip to make two 
triangular slabs. To tint, add dry color. 


NESTING FRAMES. Use these for flower or rock 
gardens, or to grow strawberries or vegetables 
in t 


fashion to save space. Saw one-by-six 
mon pi similar lumber to make frames 
from I’ to 5° square. Nail the corners together. 
Coat with asphalt paint or other wood preserv- 
ative to leng of the frs 


Feather Edge on Wallpaper Patch Makes it Invisible 


‘Tear, rather than cut, a wallpaper patch 
to cover soiled or torn areas. The resulting 
feather edge, when pasted down, makes the 
patch barely noticeable. Tear in a random 
shape. lifting the “good” part upward so 
that tear edges are feathered inward. 


Marble Checks the Floor Level 


Wu you're in- 
specting a new house, 
place a marble on the 


floor. If the marble 
rolls easily, it indicates 
uneven settling of the 


house, perhaps insuffi 
cient framing—and 
trouble ahead. 


NEED A STOP to spill-proof a drawer? 
Use a mending plate (or flatten a corner 
angle). Screw it inside the drawer. 


CHIPPING AWAY HARDENED GLUE from a 
woodworking project is difficult, Remove 
it easily by first softening with vinegar. 


TIRED OF POLISHING BRASS? Next time 
you do it, give the item a quick dip in 
thinned clear shellac. A dowel will support 
a doorknob for easy dipping and drying. 


‘A SUBSTITUTE FROG for arranging flowers 
in a low bowl is right at hand in most 
kitchens. Use a plastic scouring pad. 


How to build . 


a good serving chest 


Efficient storage and 
fine lines meet in this buffet 
that an art museum honored. 


By Frank Dorr 


‘OU settle for nothing less than the 
very best when you build this buf- 


fet. It is beautiful enough to rate 
showing in an art museum, which it did. 
The Museum of Art in Newark. N. J.. dis- 
played it as an outstanding example of 
contemporary furniture design. 
You'll notice the clean lines, unclut- 
tered by jarring hardware. You'll find 
an interesting pattern of shadows from 


the slanted drawer fronts (which also 
provide built-in pulls), You'll see the 
simple joints—plain exposed rabbets— 
ypical of fine old Colonial and Shaker 
furniture. 

And you'll enjoy equally its practi- 
cality. The buffet will hold all of a 
family’s dining equipment. There are four 
drawers—one compartmented, one lined 


Perret etree errr rere reer rer 


Here's how the 
buffet looks with 
its companion 
‘hai id table, 


PSM by Martin 
Stan Buchner of 
Whippany, N. J. 
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1 MINER FRONT Epos of top, bottom and sides 
after cutting track grooves but before rabbe 

ing ends. Edge of drawer-compartment partition 
veneered after you attach fastening plate. 


ASSEMBLE CASE DRY, bottom up, Glue the 
bottom on, one end ‘at a time: then invert 
.l_glue on the top. Use a bowed block under 

nps to assure even pressure along the joint 
Wedges between the clamp body and side of 
case apply gluing pressure to rabbet sides. 
on the back temporarily to keep the case squa 


and fitted for your best silver. There are 
two vertical compartments for the trays 
and platters that you never could store 
conveniently. There are two. sections 
with shelves that you adjust to fit your 
china and glassware. The height is just 
right for serving food—or showing off 
your wife’s flower arrangements. 

This is another piece of superior eabi- 
netry designed and built just for PSM by 


ALIGN SHELF-HANGER HOLES with a drilling 
jig having %” holes on 144” centers. Drill 
through the central partition, which takes two 
hangers back to back, but not through the others. 


are %"-by-4a 


hardwood with upper 3/16” 
narrowed te 


Edges are chamfered. These 


fit grooves in door bottoms. Door tops have rab- 


bets that slide 


grooves in top of 
case, which 


s0 are cut before case is assembled, 


Martin Stan Buchner. It matches the 
chairs (Nov., p. 178) and table (Deec., p. 
184) to complete a dining room of truly 
fine furniture that amateur craftsmen 
can make. 

Has many uses. The buffet is what cab- 
inetmakers call a “case,” an all-purpose 
unit for any room in the house, It is de- 
tailed here for dining use, but slight 
changes in dimensions could make the 
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PLYWOOD FASTENING PLATES are screwed to 6 TWO THIN PARTITIONS are bradded to spacers 
top edges of two %” partitions, then screwed at top (case is still inverted). At bottom, cut 
to top of the case (case is inverted here). Bot- _ kerfs in partitions a fine-toothed saw blade 
toms of these partitions are held by screws and slide them over brads driven through the 
en into their edges through case bottom. case. This avoids nailing into thin wood. 


7 TOsTION Daawen Runiens aceurately with RECESS in the top edge of the drawer side is 
jig cut to drawer height—one-fourth inside made on the drill press with a shaper cutt 
height of the case less the thickness of a rab- If you have a concave cutter, it will put a neat 
beted runner. Rabbet the runners in long strips __ finishing roll the edge. Use a clamped fence 
‘on table saw, then cut strips into finished length. _ having a semicircular cutout. 


1 fomsorzom-prawen oni, cut outa 1%" 49) PUT RACK THE CUT-OUT PIECE, after recess- 
deep section from the bottom of the drawer jing for finger grip, on the bottom drawer. 
compartment. Use a keyhole saw, taking care Glue and screw it on to project 2” in front. 
not to mar the cut-out piece—you'll need it in Now you can get at the bottom drawer, yet the 
a little while. Sand all the sawed edges smooth. veneer line at case bottom remains unbroken. 
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same design into a bedroom chest, a 
radio-TV-phonograph cabinet or a living- 
room storage unit. Since it looks as hand- 
some from the back as from the front, it 
provides an excellent room divider for a 
new open-plan home. (If you use it that 
way, you should make it with a hard- 
wood-plywood back and veneer on the 
back edges.) 

Materials. The buffet is almost entirely 
plywood, which makes a simple and 
sturdy job. There is no frame—the 
strength is in the parts that you see. 


G IHDDEN Fiicen one that lets you open the 
drawer is cut in the inside bottom edge of 
the drawer front with a ball cutter. Don’t cut 
deeper than 42” or you may mar the outer face. 


Don't recess the front of the bottom drawer yet. 


13 SuYERWARE, Racks, slotted on the table 

saw to suit the pieces you have, are glued 
into top drawer and screwed from the under- 
side. Line the interior of the drawer with flock- 
ing, felt or tarnish-resisting silver cloth. 


You need %” hardwood plywood for 
the top, sides, drawer fronts and doors. 
The bottom, two partitions and shelving 
are %” plywood that matches the hard- 
wood-plywood inner face (this is usually 
birch). The drawer sides and backs are 
4” plywood or hardwood. The drawer 
bottoms, one tray partition and the case 
back are %” plywood. The remaining par- 
tition can be ¥” or X” plywood, 

The only solid stock you need is %”-by- 
1” hardwood for drawer runners, X”-by- 
¥ for door tracks, %”’- 


10 ASSEMBLE DRAWERS with glue and four- 
penny finishing nails. Notice dividers—¥” 
‘wood in front and back slots—in drawer at 
ions aceon ia runners, and serape off ex- 
cess stock. Thumbtacks in runners fix loose fit. 


ple teres om oe se, You 
iickly by 
hardwood in a jig having 6 


1 LEGS have a sit 

can saw all six identically as 
holding the %” 
notch cut to match the leg taper. Careful layout, 
depending on stock width, will reduce waste. 
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1 "ROUND ‘THE EDGES OF THE LEGS with a 34” 


Bie on this t 
fence to the 
tis fitted with a pilot ti 


ATTACH THE BACK PERMANENTLY with glue 

and brads after partitions and legs are as- 
sembled. The back fits top a rabbets, 
overlaps bottom. Finish both si of the back 
with sealer to prevent any warping. 


-by-13/16” veneer. You may be able 
to rip the veneer from left-over chair or 
table stock, but you'll need two pieces at 
least 66%” long each. 

Cost. Like anything worth while, it’s 
not cheap—fine hardwood-faced panels 
run into money. And for something as 
good as this chest, you may have to buy 
more wood than you'll immediately use, 
in order to get the most desirable grain 
patterns just where you want them. Still, 
you should be able to get away with 
somewhere around $100 for materials. 
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tach outer eqs about 6° in from 
fogs go Lvs" fn from edges beck legs are Bash. 


18 DOORS SLIP IN. Push the rabbeted top up 


‘into the case e, then lower the door 
so that its groove fits over the case track. Ghia: 
finger sockets in, When finishing the buffet, con- 
tinue the outside stain 144” foto the interior. 


For this you get a piece of furniture that 
is worth three times your cost. 

Construction is a straightforward table- 
saw operation, with an assist from drill- 
press cutters. A friend standing by will 
prove helpful when you have to cut those 
big panels perfectly square. And you'll 
certainly need him during assembly, to 
turn the big case over. 

The last step is slipping in the doors. 
Give them a push. Slide smooth? Quiet? 
That's as it should be. This is a fine piece 
of furniture. END 


Folding Candelabra Suits the Occasion 


[TD BNES POR Two or a big banquet . . . this 

three-part candelabra fits either setting. Fold 
it into a compact triangle or stretch it to a full 
20” as you wish. It’s made of brass—sheet, tube 
and rod. 

For proper meshing, the arms of the middle 
unit must be &” higher than those of its neigh- 
bors. Allow for this by sawing the middle candle- 
holder 2%” long instead of 2”, or shape the leg 
of the middle unit to stand %” higher. 

Remove the 1” center from the drip rings with 
a circle cutter, hole saw or jeweler’s saw. Cut the 
outer ring with tin snips, Also cut 1” disks from 
wk” sheet brass for the bottoms of the three 
candleholders. 

A piece of %” rod about 18” long is needed for 
each arm, about 12” of the sy” rod for each leg. 
Tight bends are easier if you heat the rods and 
quench in cold water. A ‘small blowtorch gives 
ample heat. 

Clean the parts with steel wool and join with 
rosin-core solder, Nearby joints won't melt if you 
press a wet rag against them. 

A coat of flat black will make the candelabra 
look like wrought iron.—Bill Tyler, NYC. 


i 


pd ease cor 


Fo Hn wate 
Saass Tuas 


USE JIG at right to simplify assembly. With 
this plywood aid you put the candelabra to- 
gether upside down. Solder the pieces in the 
order shown by the numbers in the drawing. 


a 


Home Projects You Can 
Complete.in an Evening 


are all that you need to make 
sual shelf brackets below. Sand 
lowels flat along one side. Drill the 


¥” holes in these before cutting them to 
length. This will lessen the risk of splitting 
them by drilling near the ends. Drill and 
countersink two holes in each dowel for wall- 


mounting screws. Push the X” dowel into 
both of the horizontal dowels before driving 
these into the large one. Use glue and brads 
in all of the joints. Drill a-blind hole in the 
underside of the shelf at each end to fit over 
the 4” dowel of each bracket. Scrap plywood 
can be used to make the shelf. 


bowl makes the most of i 
copper wire, or sand coat-h: 

and you've got the necessary m. 
Draw the pattern full size on 


i] Wire is smart for home 


accessories, and this sleck fruit 
pe the insulation off heavy 
ger wire down to bare metal, 


as a guide for shap- 


r 
ing the parts. Make the oval top first, filing both ends of the 
wire on a slant for a compact soldered joint. Thumbtack the 
oval to a board, cut the bottom wires to the proper length, 
spring them into place against the oval rim, and solder. Add 
the handle loops and attach the legs at a 10° angle. 
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laid openers won't trouble you, 

with this permanent opener on 
the wall. Disguised as an antique 
wooden scoop, it catches every cap 
it removes. You can make it in less 
than an hour. 

Use 4” stock for everything but 
the back, which is %” thick. Glue 
and brad the parts together. Mount 
a file handle with a single large 
wood screw through the bottom. 
Finally, attach an opener of the 
wall-mounting type to the back 
piece—Sylvester J. Zuk, Troy, Mo. 


3 Rolling bottle caps and mis- 


4 


iron angle brackets. 


Trousers slide in and out of this slotted 
nger. It has no clips to fumble with. Cut it 


from %” maple, birch or other hardwood. 
Round the comers of the slots and sand well, 


ly inside the slots, so that the cloth won't 


Finish with wax or lacquer. 
Screw t 


0 a strip with wooden braces, 
or you can mount it directly on the wall with 3” 
Shoulder height is just about 
right.-M, C. Anderson, San Lorenzo, Calif. 


Soda Straw Lengthens Match 


A pruxxixe straw will put a long handle 
on a match for lighting fires or candles. Fold 
back the end of an ordinary book match and 
press the doubled part into the straw end. 
Hold near the tip when striking, With color- 
ful wax straws, you can prepare a number 
of tapers and box them for a novelty gift. 


Iron Used as Emergency Stove 
AN ELECTRIC iron propped upside down 


for coffee-making and light cooking when 
electric service was restored before gas.— 
Arthur R. Morgan, Naugatuck, Conn. 


Comb Helps Button Removal 
7 


Box Stilts Give You a Lift 

A ceminc plastering or painting job will 
be easier if you nail an old pair of shoes to 
two boxes of the same size and use them as 
stilts. Tie the laces tight so that you won't 
walk out of the shoes when you take a step. 
—John O. Bock, Yakima, Wash. 


190 rorutar science 


Berone taking a 
button off a garment 
you don’t want to 
damage, slip a comb 
under the button to 
protect the fabric. 
Then cut the threads 
with a razor blade. 


| 


2. Porch-Step Kit Saves Work. 
No sawing is necessary on stringers 
or treads in this replacement unit 
of two to five steps. Precut string- 
ers carry 94” treads available in 3° 
lengths and longer in multiples of 
a foot. Screw-type nails are pro- 
vided and you can get risers as ex- 
tras, All the pieces are 2”-b 
pine, chemically treated to resist 
weather and insects, 


3. Strips Smooth Corrugated Edges. 
Corrugated plastic sheeting used for shower 
stalls, walls and terrace roofs can be sealed 
tight with two plastic edging strips. One fits 
tightly into the corrugated ends, the other 
gives a close joint at the sides. 


Sith dees Brooklyn Th, NP 
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Handy Man 


1. Sink Unit Fits Snugly. 
You can adjust the height 
and depth of this partially 
precut cabinet for an accu- 
rate fit under an old-fash- 
ioned kitchen sink. The 
-to-paint units come in 
d lengths adjustable 
to minor variations, They 
are assembled by grooved 
joints and nailed to wall and 
floor through cleats. 


4. Rubber Tips Fit Tubular Legs. These 
rubber ferrules, resembling miniature crutch 
tips, slip onto metal legs of lamps, trays and 
racks to prevent marring surfaces on which 
they rest. They are made in %”, %”, %” and 
4” sizes and come in sets of four. 


ets Con, MnO 
Plestics Con. W358. 
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Contact Cement 


co! 


cont 
nd wi 
went 
on the 


of the 


EDGES is son 
lem. But not when you 


down with a mallet. The ed 


Uses for 


NCEALING | PLYWOOD 
es a prob- 
apply 
t cement to the edges 
ood strips. Let the ce 
dry for 30 mi stick 
e strips, and 


desk pictured below 
ished off that way 


HEN contact cement 
s applied to two 
meeting surfaces and 


allowed to dry, the parts take 
on a magnetic affinity for each 
other, Once they touch, they 
are really stuck, 

This is the stuff that’s now 
so widely used for bonding 
plastic and other coverings to 
kitchen counters and table 
tops, and for applying panel- 
ing to walls, It has many 
other uses, too, around a home 
or shop. 

Don't toss out all other 
glues, though. You'll still need 
them for joints that must stand 
up under strain or heavy 
loads. 

Once contact cement is ap- 
plied and allowed to dry for 
30 minutes, the pieces must 
be brought together accu- 
rately. A shaky hand or care- 
less assembly may produce an 
offset joint that can't be 
shifted into proper alignment; 
the stuff grabs immediately. 

If you should slip, however, 
and come up with a m 
aligned joint, contact-cement 
solvent or lacquer thinner will 
loosen the grip. Use the sol- 
vent for cleaning your brushes 
and for wiping up any cement 
drippings, too, 


WHEN THIS PIANO KEY came 

off its base, contact cement put 
it back. Taping down the white 
keys kept them out of the way 
while the work was being done. 


IT WILL HOLD GLASS, metal, rubber 
and plastic, as well as wood. Here a 
mirror is being bonded to the underside 
of the lid of a dresser-vanity. A wo 
strip was clamped to the lid to guide the 
mirror into proper place. Use one ¢ 

nt on smooth surfaces, two (a 
half-hour apart) on porous materi 


WEATHERSTRIPPING sometimes loosens 
off first 
ously to 


SANDPAPER sticks tight to a sanding 

with contact cement. When worn 

out, wet it with lacquer thinner to make 

the c release its grip so that a new 
piece of sandpaper can be stuck on 


FRAME YOUR PICTURES this way. 
check the fit, apply two coats 
id let the pieces dry for 30 minutes. 


contact cement 
f Press the 
comers together; they'll ho ping w 
you driv 


1 wit 
in nails to complete the job. 
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Nail Holder for One-Hand Use 

Ir you have to work in a tight spot, such 
as under the eaves, where “one hand is for 
the job and the other for yourself,” it’s easy 
to start a nail held against the side of the 
hammer. Reaching for a second nail is the 
probl 

Try inserting nails in corrugated card- 
board cut to fit the pencil pocket of your 
apron. You'll have a half dozen within easy 
reach.—Roy L. Clough Jr., Bristol, N. H. 


Coin Guard Protects Ruler 

Wnes cutting cardboard or heavy paper, 
a razor blade guided by a ruler not having 
a metal edge may cut into the wood. You 
can protect the ruler by holding a coin or a 
washer between it and the blade.—Frank A. 
Javor, North Bergen, N. J. 
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Small Parts Held for Sanding 
extna sheet of sandpaper tacked to a 
board provides an anchor when you are 
sanding small parts. It will also hold long, 
thin strips more securely during sanding.— 
Herbert K. Dowdy, Haskell, Okla, 


Cement Tube Hangs by Stopper 

A. FINISHING nail 
put over a workbench 
makes a handy hanger 
for a cement tube sus- 
pended by its screw- 
eye stopper. You won't 
be likely to puncture 
it with sharp tools, 
nor will you forget to 
seal it after use. 


Eraser Stops Rattle in Door 

A Bumper made from the eraser on the 
end of a pencil will halt rattle caused by 
play in a door latch. Drill the doorstop 
slightly smaller than the diameter of the 
eraser and force it in, Trim the projection 
to about 1/16”. It is most effective if you 
insert the bumper near the lock.—E. Harvey 
Morrill, San Rafael, Calif. 


fnlle Hom a vier chest Cut off the bass KEEPING THE 


so that the chest will rest at on a bench | 


mounted on modern style legs. Paint the 
SHIPSHAPE 


chest black, the bench a light color. 


NEED A BIGGER 
TRASH BASKET for 
a 


double 
ickness of foil 
make the 


N s s 
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More Home Tips = 
70 itu an era 

WAY CLEAN, tack a 
length of gutter to 


the wall under the 
pegs on which 
wet rubbers are _ 
hung. Tilt the gut- 
ter so that 

off into a dri 


WHEELED TOYS WON'T ROLL under the bed or 
bureau if you fit, curtain-rod bumpers around 
the legs. They're handy retrieving rods, too. 


REMOVE CARPET DEPRES- 
SIONS left by furniture legs 


with lukewarm wa 
15 minutes, then 


IF THE LID RATTLES and wobbles 
‘on a tank fixture, even it up by 
cementing a rubber washer or 
a felt corn protector to the un- 
derside of the high corner. 
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AN EMERGENCY CLOTHES- 
UNE can be strung in a 
basement with C clamps. 
Fasten them to ceiling 
beams or joists, and tie the 
line to the clamp frames. 


HOUSE-PLANT I: 


made from trays that 


ers. Snapping 
off a crosspiece on a ladder end 


makes legs to push into soil, 


New 


in Electronics 


1ed for miniaturized equipment, 
this condenser packs a full 365-mfd. 
capacity into a tiny sandwich 4” 
thick by 1” square. It has metal-foil plates 
separated by sheets of plastic dielectric, The 
rotor turns 180°, 

A two-gang condenser (not shown) has 120- 
and 290-mfd. sections and 15-mmfd. padders. 
Made for superhet circuits, it is sealed in a 
moistureproof, dustproof plastic case ” thick 
4 by 1” square. It weighs only a half ounce. 


2. FM Tuner Kit. Designed for easy con- 
struction even by beginners, this kit comes 
with the front-end tuning unit, IF and ratio 
transformers prealigned. It features auto- 
matic gain control, a temperature-compen- 
sated oscillator, a built-in power supply, 
and a. stage of audio amplification providing 
both low and high-level outputs. Sensitivity 
is comparable to that of the best ready-made 
tuners. The satin-gold cabinet (below) is 
styled to match the preamplifier that is 
offered by the same maker. With all the 
parts, tubes and a simplified instruction 
manual, the tuner kit is priced at $24.50. 3. Twin-Channel Amplifier. Two 4-watt 
amplifiers on the 9”-by-13” chassis above 
handle entirely separate inputs and speaker 
systems. Designed for binaural reproduction, 
the unit has dual volume, bass and treble 
controls, and separate cathode-ray output- 
level indicators. Both channels have inputs 
for radio, tape, crystal and reluctance car- 
tridges. The complete amplifier kit with in- 
structions is priced at about $40. 


4. Radial Tone Arm. Traversing records 
on a true radius, the stylus of this tone 
arm is free of the tracking error inherent in 
swinging arms. The cartridge rides on ball 
bearings and a stainless-steel track. Its stylus 
is lowered by tilting the arm, and if lifted 
can be replaced to resume play at exactly 
the same spot. Records can be indexed by 


a seale for accurate cuing. The tone arm, [jhe information on thexe prodacy cw 
which takes almost all of the popular car- a SS approved te 
tridges, is priced at about $44. Stclinat S12 New Rochelle, V¥. 
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What’s a Vacuum, Pop? 


Little Magdeburg hemispheres 
made from hardware-store parts 
will help you give the answer. 


By Andrew Pfeiffer 


UPPOSE you were asked to define 
S a vacuum. Could you do better 
than this: 

“A vacuum? Well, uh, it’s uh . . , it's 
nothing at all. It’s what’s left when air 
is pumped out. 

The average inquisitive youngster 
won't let you off that ly. 

“But, Pop,” he will probably say, “if a 
vacuum is nothing, how can it do some- 
thing? What makes vacuum drive our 
windshield wipers like you once said? 
And when Mom opens a can marked 
vacuum-packed, something hisses. If 
nothing comes out, then why does it hiss?” 

Now that really backs you into a 
corner, But you needn't stay there. You 
can come back and look the youngster in 
the eye once more, 


SWINGING ON NOTHING but two hollow, un- 
connected hemispheres, the boy at left is held 
up by air pressure. These homemade Magde- 
burg hemispheres get muscles when the air is 
pumped out of them, creating a vacuum, The 
engraving below, familiar to students of old 
physics texts, shows 16 horses tugging at the 
original Magdeburg hemispheres, made about 
1650 to show what an air pump could do. 
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Making Magdeburg hemispheres from copper tank floats 


I got the idea of how to do it from a 
recent book, “The Construction of Lab- 
oratory Apparatus.” This is iss 
the United Nations Educational 
entific Council to foster science in un- 
developed lands. 

A 300-year-old demonstration, You 
visit the hardware store and buy a 
couple of toilet-tank floats, a small pet- 
cock and two k’-20 eyebolts. With these 
items and an old inner tube you can 
make a miniature version of the famous 
Magdeburg hemispheres, built about 
1650 by Otto von Guericke to demon- 
strate the air pump he had invented. 

You lead up to an explanation of the 
hemispheres by imparting a few interest- 
ing facts to the youngster. 

“A vacuum,” you can say, “exists only 
in an enclosed space from which air is 
excluded. When the coffee can is punc- 
tured, you hear the air outside rushing in 
to fill the vacuum. 

This obviously leads to another ques- 
tion. Here's your answer: 

“Why? Because we live at the bottom 


of an ocean of air. All that air above 
us has weight. A column of it only one 
inch square weighs 15 pounds, If we 
could weigh that coffee can on a very 
sensitive scale. we'd find it heavier after 
the air got in.” 

“But, Pop-if all that air over us is 
so heavy, why doesn’t it flatten us?’ 

“Because the pressure inside our bodies 
is the same as it is outside, Luckily, a gas 
doesn’t just push its weight straight 
down like a rock; it is fluid, and pushes 
every which way—up, down and even 
from inside out.” 

Tin can proves it. Here you can toss 
in a spectacular little stunt with an 
empty syrup can, to show just what hap- 
pens if the inside pressure isn’t the same 
as that outside. Pour a quarter of a cup- 
ful of water into the can and put it on 
the stove with the cap off. 

When steam is spouting from it, find 
yourself a couple of pot holders and get 
your quiz kid to watch. 

“The steam has driven all the air out, 
right?” You yank the can off the fame 
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be 


FOR AN AIRTIGHT FIT, smooth the flange sur- 
faces against which the gasket is seated. Rub 
shells, flange down, on fine sandpaper. 


ba wins TUBE onto the petcock. With the 


ig, hold shells together and open 


petcock, ‘Kee 
Close the valve, and shells will stay joined. 


fingers away from the joint. 


and quick as a wink slap the cap on it 
tightly. “Now I'm going to hold the 
closed can under running cold water, 
which will cool the steam, turn it back 
into water, and leave—” 

“A vacuum!” shouts your offspring. 

“And with a vacuum inside and 15 
pounds of air per square inch on the 
outside, watch what happens . . .” 

You douse the can under water, and 
there is a crunch as it folds up, squashed 
almost flat. (Keep your fingers well away 
during the stunt; the wild cry of a father 
in pain rarely impresses the young.) 

This should keep the child quiet long 
enough for you to build an even more 
impressive demonstration—your own 
working model of von Guericke’s famous 
Magdeburg hemispheres. Here's where 
you use that hardware you bought. 

Use half of each, With a sharp knife, 
cut both floats apart on one side of the 
joining flange (the metal is only .010” 
thick). Be sure you cut on the side of the 
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flange away from the threaded socket 
(into which the float rod screws). Keep 
the two half shells with the rod sockets 
and flanges; discard the others. 

Since they are thin, reinforce the 
hemispheres by running solder around 
the outside of each flange. Then rub 
both shells, flange down, on sandpaper to 
remove the burrs left by the knife. 

About 1” from the socket of one shell, 
punch a hole. Enlarge it with a round 
file to a tight fit for the threaded end of 
a petcock. Solder this in place from both 
outside and inside the shell. 

Ring aligns shells. From thin sheet 
copper or tin-can stock, cut a strip ¥” 
wide, Overlap the ends to make a ring 
that will fit inside the flange of one shell, 
and solder the joint. Then solder the 
ring into the shell without the petcock, 
letting it protrude ¥” so that the other 
shell will fit over it. 

Cut both eyebolts to %” length and 
screw one into each socket. From an old 
inner tube, cut a ¥”-wide gasket to fit 
the ring. Rub petroleum jelly on both 
sides of the gasket, put it over the ring, 
and put the two shells together. 

Use engine vacuum. Now catch your 
child’s attention and start your car 
engine. Disconnect the rubber tube from 
the windshield wiper. After showing your 
young skeptic that the copper sphere 
consists of two easily separable halves, 
attach the vacuum line to the air cock. 

Open the cock for a few seconds, hold- 
ing the shells firmly together. Then shut 
the petcock and detach the tubing. Tie a 
piece of clothesline to each eyebolt. 

At Magdeburg in 1650 they used 16 
horses to pull the sphere apart, You'll 
probably have to settle for a family tug 
of war. If during this struggle somebody 
opens the petcock suddenly, you'll all sit 
down at once. 

Best of all, hang the sphere securely 
from a joist, doorway or swing and let 
your youngster chin himself on it. This 
should keep him out of your hair until he 
thinks up some new questions. 


NEXT MONTH: Learn how to make simple 
lab equipment that will break up ordinary 


How to Re-Use Paint Thinner 


Tine used in cleaning paintbrushes 
can be reused if you pour the several 
washes together after each use. Suspended 
matter settles on the bottom overnight. The 
next time you need it, just pour off the 
clean thinner from the top of the can. 


Soft-Metal Filing Made Easi 

Fininc solder and other soft metals is 
speeded if you can do it in a basin of 
‘warm water containing a detergent. The 
wetting agent keeps the teeth from filling 
up with the metal. 


we 


Sharpened Pipe Cuts Disks 

A rice of pipe or tubing sharpened on 
one end can be used to cut small disks from 
felt, rubber or plastic. Hammer the pipe 
into the material and punch out the disks, 
which make good spacers, washers, nonskid 
jewel-box feet or even’ model wheels.— 
Frank A. Javor, North Bergen, NJ. 


Z This platform is tured from %” stock and 


Old Air Compressor Mixes Paint 

Hatr an hour on this homemade paint 
shaker will put that old can of enamel or 
lacquer back in shape for any brushing or 
spraying job. For the agitator use a junked 
air compressor. 

Remove the piston and bore a X” hole 
through its head. Turn a wood plunger the 
same diameter as the piston and long enough 
so its top surface is above the open head of 
the cylinder when the lower end is in con- 
tact with the piston at the bottom of the 
stroke, 

Drill a %” hole through the center of the 
plunger and connect it to the piston head 
with a bolt which extends on through a 
paint-can platform above it. 


C-CLAMP SCREW 


should have a series of concentric grooves 
cut in its top surface to take standard paint- 
can sizes. 

Ream out the upper end of the hole in 
the platform so the nut which holds the 
assembly together can be countersunk. At- 
tach card-table leg braces to opposite sides 
of the platform and bridge their upper ends 
with a piece of ¥’-square hardwood. At the 
center of this bridge bore and tap a hole 
for a C-clamp screw. 

Incline the compressor at a 15° angle by 
inserting a wood wedge between it and the 
worktable. To run the compressor at the 
right speed use a 8” pulley on the motor 
and an 8” pulley on the crankshaft—B. F. 
Pace, Carrollton, Ga. 
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Toy Rolls on Film-Spool Wheels 

You can make a covered-wagon pull-toy 
for a child with a couple of old film spools. 
Screw a cup hook into each comer of a 
block of wood and clinch them over the 


spool spindles, Then tack a curved piece of 
cardboard over the block. Fasten a screw 
eye in one end for the pull-cord, 


Good Print Guides Developing 

A cuwe print kept near  photo-develop- 
ing tray in a pan of water will tell you when 
to drop a new print into the stop bath. 
Judging full development by a safelight is 
tricky, especially for a beginner. 


Wire Linked to Picture Frame 


Two links from a sash chain will hold pic- 
ture wire securely to the back of a frame. 
Attach with wood screws, as in the drawing, 
loop the wire through, and twist the ends. 


Bird’s Play Pen Is Lamp Shade 


Aw op lamp-shade 
frame enclosed with 
4%” hardware cloth and 
slipped over the bot- 
tom of your parakeet’s 
cage makes a fine play 
pen for him. Solder on 
the mesh, Remove the 
cage bottom before 
curing the shade frame 
with pull springs. A 
dowel makes a perch. 


want 


How PSM readers voted on Pay TV 


AY to watch TV? No! Thousands of 

times no! That's the vote of PSM 
readers who mailed in the ballot on toll 
TV from the October issue (p. 145). 
More than 90 percent voted against it. 
About six percent were for it, and fewer 
than three percent were undecided but 
willing to give it a trial. 

Many readers felt so strongly that 
they extended the poll and got the re- 
actions of friends and fellow workers. 
One man submitted a survey of 125 peo- 
ple, and quite a few ballots had attached 
petitions bearing 20 to 30 signatures. 

A remarkably large number of readers 
were incensed at the prospect of being 
offered TV programs that they could see 
only after paying a fee. Letters—often 
long ones—amplified their opposition. 

The principal objection was frankly 
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economic, “We feel we paid enough for 
TV when we bought it,” wrote an In- 
dianapolis reader and his wife. A Con- 
necticut man said, “If I have to pay to 
watch my TV set. out it goes.” A Mary- 
land physician summed up a recurring 
concern: “Think of the thousands of poor 
people whose only entertainment is TV. 
They could not afford toll TV.” 

Many readers questioned the practical- 
ity of toll TV in fringe areas with erratic 
reception. Would they lose their admis- 
sion price if the picture faded out in the 
middle of an expensive show? 

Only a few readers indicated their 
preference for one of the proposed toll 
schemes. (These were described on pp. 
142-3, October.) The vote was fairly 
evenly divided, with Zenith’s Phonevision 
gaining a slight advantage. 


Getting a perfect image? Chances are that you're not. Here an 
expert tells you how to use those little gizmos on your set. 


By John K. Frieborn 
Oe how long television 


has been around, it’s surprising 
that people aren't getting better 
pictures, The chances are that what you 
think is a good picture is not really as 
good as it could be. You may not be using 


all the controls. Or you may be using 
them improperly, 

There are five basic adjustments that 
you should know and use. Two—focus 
and vertical hold—require only occasional 
setting. The three others—brightn 
contrast, fine tuning—are needed each 
time that you tune in a picture. You 


can learn to use them quickly. And once 
you do, you'll be amazed at the results. 

What makes the difference? I found 
out during a bull session that we had 
the other night. My neighbor Bob was 
beaming proudly at his brand-new 21- 
incher, Jim—he's chief engin 
town’s TV station—was _betti 
piece of his wife’s apple pie that he 
could tune in a clearer and better-look- 
ing picture. 

“Okay,” said Bob, “but how?” 

The “portrait” look. Jim nodded 
toward Bob's screen. “You watch for little 
clues that tell you whether the picture 
is good or bad. Now I love Lucy, too, 
but not with that pasty face and those 


5 Steps 
to Sparkling Pictures 


1 by turning the brightness and con- 
trast all the way down. 


2 TURN THE BRIGHTNESS UP until you get 
faint image on the screen. with the highest 
highlights just beginning to appear. 


TURN THE CONTRAST UP until you get what 

‘ou think is a good picture, one that has a 
wide range of gray tones as well as the blacks 
and whites. 


4 MF DETAILS ARE WASHED OuT in both the 
light and dark parts of the picture, decrease 
the contrast. 


5 IE WHAT SHOULD BE WONT GRAYS, appear 
white, decrease the brightness. If the dark 
grays appear black, 


increase the brightness. 


black holes for a mouth and eyes, You 
have to get the eyes clear and sparkling, 
with delicate modeling in the face and 
shining highlights on the hair.” 

I’ve fooled around with photography 
a bit, so that I knew what Jim meant. 
“Something like the difference between a 
fine portrait and those grim, flash- 
lighted news shots that you see in the 
papers?” 

“Right,” said Jim. 

Bob gave Jim a challenging look. 
“Okay, you're on, and I'll even raise the 
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ante. Two pieces of pie. Where do we 
start operations?” 

“Adjust the focus first,” said Jim. “This 
must be correctly set before you can 
judge the effect of other controls.” 

Adjusting the spot. We pulled out 
the set. and Bob found the focus knob 
in back. I began to rig up a mirror so 
that Bob could see, while Jim explained 
ke focusing a camera, except 
you were changing the 
size of the moving spot of light that traces 
the picture, If the spot is too big, it 
covers up the differences in brightness 
that form the light and dark parts of the 
ture. This blurs the fine details and 
g y image. 

“I can't make head or tail out of the 
picture when I'm up this close,” com- 
plained Bob. 

“That's part of the trick,” said Jim. 
“Don't look at the image at all, just 
at the horizontal scanning lines. Pick a 
uniform gray area near the center of the 
screen. Then adjust the focus so that the 

i on the screen are as thin as 
get them.” 

The vertical hold. Bob looked puz- 
zled. “I've got the white lines thin, but 
they seem to run in pairs—two close 
together, then a wide dark space, then 
another two. What's that?” 
uu have a clue,” said 
's called pairing, just 
y. In its worst form, the lines 
lly meet and overlap, giving the 

of having only half the normal 

number of lines. The fewer the lines, 
the fewer the details you get in your 
picture. This is sometimes improved by 
adjusting the vertical-hold control.” 

Bob looked surprised. “The vertical 
hold? I always thought you just used 
that to keep the picture from rolling.” 

“You do,” said Jim, “but it has a more 
important function that most people 
don’t know about. Now start turning the 
knob slowly to the left.” 

“The picture rolls.” 

“Okay, stop. Now turn it slowly to the 
ht.” 


you © 


It rolls again.” 
“Okay. stop there. Now turn the knob 


Scanning lines give you a quick clue to good focusing 


IN Focus 


SCANNING LINES at left 
are clear and. sharp, 
produce a good image 
above. Tum the focus 
knob until the lines are 
as thin as you can get 
them. Watch central 
area of the screen, 


about halfway between those two posi- 
tions and watch the scanning lines.” 

“Why, the lines look pretty evenly 
spaced now,” exclaimed Bob. “Thin with 
wide, dark spaces in between.” 

“Right,” said Jim. “Just remember that 
the best spacing should come at a setting 
about midway between the two points 
where the picture starts to roll.” 

Bob looked bewildered. “But the pro- 
gram would be half over by the time 
that you did all this.” 

“No,” replied Jim. “Don’t forget that 
the focus and hold contrcls need only 
periodic checking. Now let's take a look 
at the everyday controls.” 

Brightness and contrast, as Jim ex- 
plained, must be adjusted together be- 
cause each affects the other. The bright- 
ness control establishes the average 
brightness for the scene, and the contrast 
control adjusts the range between maxi- 
mum and minimum brightness. If parts 
of the scene that should be light gray 
look as white as the white parts, you 
have what is called “white compression.” 

Bob broke in: “White what?” 

“White compression,” Jim repeated. 
“This is just jawbreaker jargon meaning 
that Lucy’s face looks as blank and flat 


‘OUT OF Focus 


FUZZY LINES at right 
obscure delicate details, 
roduce a picture that 
looks like 
focus photo. 
are still 
refocusing, 
picture for 


check | the 
“pairing.” 


as an uncooked pancake. Since it’s all 
white, you don’t pick up any fine details 
in the facial contours or expression, no 
soft shadows, no brilliant highlights.” 

“You mean,” Bob said, “that we know 
people don't really look that way, so we 
know that we must be getting a bad 
picture?” 

“Right! That's another one of those 
clues we talked about. In the same way, 
if you can’t see any wrinkles in Gobel’s 
pants, you have ‘black compression.’ The 
gray tones that would normally show 
up as creases and folds are as dark as the 
black parts, so that they all blend to- 
gether in one black blur.” 

Steps in tuning. I glanced at Jim. 
“You said that the controls affect each 
other. Which one do you begin with?” 

“Turn both the brightness and con- 
trast all the way down. Here, watch.” 

“The screen goes blank—no picture at 
all,” said Bob. 

“You start with nothing,” nodded Jim, 
“and build up your picture until it’s per- 
fect. That way, you're sure of getting 
better results than just trying to correct 
an already bad picture. Now turn up the 
brightness slowly.” 

Bob was peering closely at the screen 
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You can balance your picture like a well-exposed photo 


WELL-BALANCED PICTURE 


ALL OF THESE PICTURES ARE WATCHABLE, but onl: 
pleasure. Note how white compression (absence of light-gray tones) 
Clark's face, making image look 
like an overexposed photo. In black compression (al 
gray tones), clothing and background become indistinguishable, look 
lack and white compression produce-harsh con- 

lark areas. Careful balance 


washes out details in actor Dane 


underexposed. Both 
trast between pasty whites and dense 
of brightness and contrast gives the good 
full facial expression, highlights, texture an 


now. “I can just see a very faint image.” 

“Good. Stop as soon as the highest 
highlights just begin to appear—like the 
highlights on that fellow’s hair. See what 
I mean?” 

“I don't see how you'll ever get a pic- 
ture out of that,” Bob put in, “No con- 
trast at all.” 

“That's what you're going to add right 
now,” Jim explained. “Turn up the con- 
trast slowly until you get what you 
think is a good picture, one that has a 
wide range of gray tones as well as the 
blacks and whites.” 

“Looks pretty good,” said Bob. 

“Good, but could be better still. Here's 
another one of those clues. See how 
some of the details are washed out in 
both the light and dark areas? Now back 
off the contrast a bit.” 

“That brings out the details in the dark 
areas better,” said Bob, “but now the 
light grays look too white.” 
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jicture above, showing 
small details. 


Sy 


WHITE COMPRESSION 


WHITE AND BLACK COMPRESSION, 


one is a real 


ye of dark- 


BLACK COMPRESSION 


Jim smiled. “You can correct that by 
decreasing the brightness slightly, If the 
reverse happens and the dark grays look 
too black, increase the brightn 

A matter of choice. “One thing 
bothers me,” said Bob. “You said some- 
thing about turning up the contrast until 
you get a picture that you think looks 
good. Can different people like different 
pictures?” 

“The exact amount of contrast,” said 
Jim, “depends partly on room lighting— 
you need more if the lights are bright 
~and partly on personal taste.” 

He turned to me. “You're the photogra- 
pher. What do you say?” 

I explained that Jim meant that some 
people like a “flat” picture, which shows 
details well but with less difference in 
brightness between tones, Others prefer 
a “contrasty” picture, which has sharp 
distinctions between light and dark 


Five Darkroom Tips 


9 


requires to 
fixing period. 

takes over 
's better to 


five minutes, 


throw the solution away. 


A ROLL OF 620 FILM 

can be used in a 120 
camera if you can't buy WANT PRINTS WITHOUT WHITE BORDERS? Make them by press: 
the 120. Use a taper reamer ing strips of two-faced adhesive tape into an enlarging-paper 
to enlarge the spool holes. box, pressing a sheet of paper (back down) on the tape. 


HALF-GALLON MILK CONTAINERS, now used WALL STAINS in a kitchen or bathroom dark- 

in many parts of the country, make emer- room can be avoided by putting up a tem- 

gency developing trays for cut film up to 4” porary splash shield made of oil cloth or plastic 
in size if you cut away one side. Tape the shield to the wall. 


b& 


d 


How to Make a 
Photo Lamp Shade 


HY hide those family pictures in an 
album? You can display them hand- 
somely on a lamp shade. 

Salvage a frame from an old shade or 
buy a new one at the dime store. It 
should have flat sides to simplify mount- 
ing. The easiest picture panels to make 
are 8-by-10 enlargements on double- 
weight paper. You can create a more 
striking effect, however, by printing on 
a translucent paper with an emulsion on 
both sides, like Kodak Translite. When 
these photos are lighted from the inside, 
they glow with a brilliant three-dimen- 
sional effect. 

For something very special in a photo 
lamp shade, color the reverse side of the 
translucent prints with transparent photo 
oils. Then black-and-white images take 
on full color as you light the lamp. 
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BIND THE EDGES 
eut to size. Plasti 
wide works well. 
reinforces the holes that a 


PUNCH HOLES FOR LACING with a 1%” paper 
The more common %4” punch makes 


¢ a perforation. Mark hole positions first 
by laying template over print a second time. 


FASTEN PHOTO PANELS to the frame with plas- 
tie lacing sold in hobby shops. Or lace them 
on with rug wool, heavy cord, or yarn in a 
color to match the furnishings of the room. 


URANIUM HUNTERS test a sample of ore with a 
ibe instrument. Rugged and sensitive, 


this is newest of the four major types of cou 
ters. (Photo by Fred Baker of the Denver Post) 


How to Choose 
a Geiger Counter 


Rate meter? Multitube counter? Scintillation counter? Here an 
expert advises you on how to buy a uranium-finding instrument. 


By Griff Borgeson 


UNTING uranium with a Geiger 
counter is like stalking game with 
a well-trained hound. All of the 
hundred-odd kinds of uranium ore are 
radioactive, and hardly any other rocks 
are. So a counter’s ability to “see” radia- 
tion can lead straight to pay dirt. 
Counters are the great equalizers of 
the uranium rush. They give a tender- 
foot an even break with trained mining 


men, and account for rank amateurs’ suc- 


for a counter, and choose from dozens of 
models, Which will best suit your needs? 
What counters do. Counters differ in 


performance and price much as cameras 
do. Both are receivers of radiation. 

A counter’s “lens” consists of one or 
more Geiger tubes, or a scintillation 
crystal. Like a big-lensed camera, a 
counter with a large receptive element 
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WHAT YOU PAY FOR is shown by inside views 
of simple Geiger counter (lower left); rate- 
meter Geiger counter (upper left); gun-type 


scintillation counter (upper, right); and 2! 
Nucliometer (lower right) Increased sensitivity 
demands more complicated, costlier circuits. 


Shopper's checklist compares counters’ fittings and controls 


Here's what important features do, and how 
they vary. Photo at right shows equipment of 
ingle-tube rate-meter Geiger counter. 


Indicating Devices 


Heappuones and 
detect radioactivity. 
of lamp, register a “count”; to measure radio- 
activity, you tally counts per minute. These 
are simplest counters’ only indicators. On 
counter at right, they supplement a meter. 
More sensitive counters them, as the 
counts would come too fast to tally. 


Rat 
radioactivity, giving averaged— 
accurate—counting-rate reading. 


Controls 


Merten detects and directly measures 
nd so, highly 


Sensrrivity swrrcn adapts scale of meter 
readings to strength of radiation. If “hot” 
area sends needle off scale, you change to 
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less-sensitive range. Inexpensive rate-meter 
counters have two or three ranges; scin- 
tillators and multitube types, up to five. 


Tiate-constant switcn, with two settings 
(photo) or more, gives quick registering for 
fast, rough-and-dirty prospecting; slower re- 
sponse, for careful measurement. 


Ox-orF swrrcit may be combined with sen- 
sitivity switch, as in this model. 


CALIBRATING KNOB compensates for voltage 
drop of used batteries, on instruments from 
rate-meter Geiger counters up. 


Probe 


DeTACHABLE Prose, found on some models, 
is a desirable feature. You can tie it to a 
stick, take ground readings while walking 
upright. Lightweight probe is handier than 
whole counter for checking ore specimens. 


can receive a great amount of radiation 
in a short time, In a camera, this per- 
mits good pictures in weak light; in a 
counter, it enables you to detect weak 
or distant radiation. And it makes both 
camera and counter expensive, 

If a camera hasn't a big lens, you can 
make it receive more radiation by leav- 
ing the shutter open longer. For the 
same effect, you can increase a counter’s 
time-constant. This is the duration of a 
single reading or “exposure.” All but the 
cheapest counters have a control knob 
providing a long or short time-constant, 
and automatically make “exposures” of 
the preset length. 

There are four major types of counters 
in general use now. 

Simple Geiger counter. Cheapest of 
available types, this light-duty instru- 
ment uses hearing-aid batteries and an- 
nounces radioactivity by audible clicks. 
Models are priced from about $20 to $50. 

Rate-meter Geiger counter. This is 
the next step up. Besides registering end- 
less clicks, it has a meter which shows 


COMBINED ON-OFF AND 
SENSITIVITY SWITCH 


NIACK FOR 
DETACHABLE PROBE | 


at any moment the average counting 
rate, or strength of radiation. Rays come 
from uranium in irregular bursts, rather 
than an even flow; so an average count 
is a more accurate count, and the meter’s 
averaging action gives it to you. 

Rate-meter Geiger counters cost from 
about $70 to $350, Bigger tubes and 
costlier materials put these fine instru- 
ments in a class apart from their budget- 
priced cousins. A new development, the 
bismuth tube, greatly improves their ef- 
ficiency and sensitivity. 

Single-tube rate-meter counters are 
simple to maintain; you can install a 
new sensitive element anywhere, a great 
advantage if you're far out in the hills. 
Easy to use, they're excellent for explora- 
making grid surveys, and assaying 
radioactive ore. Available accessories will 
adapt some to take readings of the walls 
of deep drillholes and wells, 

Most important limitation is that, to 
detect faint radiation, you have to use 
long time-constants—too long for fast re- 
connaissance on foot, and impossibly 


GEIGER-MUELLER TUBE 
IN SHIELDED PROBE 
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ADVANTAGES of rate-meter Geiger counter in- 
clude compactness, light weight. Serious pros- 
pectors should settle for nothin and 


I 
many a professional asks for nothing better. 


ns show precise 
number of counts in selected interval, on Hoff- 
man’s unique scaler-type, single-tube Geiger 
counter, Rough surveying uses meter dial alone. 


long for effective use in a car or plane. 

Scintillation counter. Many times 
more efficient and sensitive than any 
single-tube Geiger counter, this instru- 
ment detects more rays, weaker rays 
and more distant rays. Hence it can 
use much shorter time-constants. Scin- 
tillators, as they are sometimes called, 
can be used for prospecting from the 
seat of a car. The most sensitive ones 
also can be used in airplanes. 

‘The range of sensitivity depends large- 
ly on the size of the radiation-sensitive 
crystal, And since these artificially grown 
crystals are expensive, the crystal’s size 
is reflected by the instrument's price tag. 
A counter with a 1”-by-1” crystal can be 
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had for $200; a 2”-by-2” job costs $700. 

Scintillation counters have three draw 
backs. They are not as mechanically rug- 
ged as good Geiger counters. They often 
work less well in hot weather. And only 
expert technicians, using special equip- 
ment, can service their sensitive elements. 

Multitube counter. Newest of major 
types, the rate-meter multitube Geiger 
counter achieves high sensitivity with 
from six to 60 Geiger tubes, It has the 
ruggedness of the single-tube Geiger 
counter; and the sensitivity and speedy 
operation, although not the compactness, 
of the scintillator. 

Multitube-counter models with 24 or 
25 tubes, costing about $600, are the most 
popular. These versatile tools can be 
used for all kinds of prospecting—shoe- 
leather, carborne and airborne. 

Which type? How can you make the 
most sensible choice, among these four 
types, for your own particular needs? 
Here are some suggestions: 
© For dabbling in uranium hunting, you 

ht as well choose a simple Geiger 
counter without a rate meter. You'll find 
this low-priced instrument quite ade- 
quate for checking rocks around a 
—or for testing interesting formations, in 
passing, on occasional fishing trips. By 
placing the counter smack against every 
rock that looks promising, you can cer- 
tainly tell whether or not it’s hot, This 
means extra footsteps, but it also means 
that your investment is in proportion to 
the time. you can devote to looking for 
A-ore. While serious prospectors do not 
willingly settle for tools in this price 
bracket, valuable uranium finds have 
been made with these elementary but 
effective instruments. 
* A rate-meter Geiger counter is the 
right kind if you plan to hoof it back into 
the hills on a two-week vacation, or for 
more serious uranium hunting on foot. If 
there’s hot ore to be found, a thorough 
search with one of these counters will 
find it. After you've made a strike and 
start shipping ore, you'll still need the 
trusty single-tube counter for pinpoint 
exploration of your property, for field as- 
says and for grading ore shipments. Many 


professional “shoeleather” prospectors 
use no other instrument, and wish for 
nothing better. 

© If you're one of the lucky ones who 
can afford the very best, then a scintil- 
lator or a multitube counter is your dish. 
An investment of $500 to $600 will get 
you an instrument that is ideal for car- 
borne work and can be used for some 
airborne prospecting, Really powerful 
and effective airborne models start at 
about $1,000. Of course, either a multi- 
tube or scintillation counter is excellent 
for use on the ground. 

In short, buy the best instrument you 
can afford, that suits your needs; but 
don’t hunt quail with a cannon. 

Rent and try. Most dealers have in- 
struments they rent by the day or week 
to occasional prospectors. If you've ten- 
tatively decided on the kind you need, 
but want to make sure that it’s the right 
one, ask a dealer about renting one for 
the weekend, After a tryout, you'll be 
sure that you're getting what you want— 
or you can change your mind, without 
taking a loss. 

Among counters of the same general 
type, details vary, and some pointers 
regarding them may be helpful: 

About meter dials, The graduations 
on most rate-meter dials give readings 
in milliroentgens per hour, or mr/hr. 
Other dials indicate counts per minute 
or CPM. These are just two different 
ways of expressing the same thing—radia- 
tion intensity. 

In almost all field work, it makes no 
difference which unit yeu use. A count- 
er’s dial can be graduated in “ax han- 
dles”; what's important is an increase in 
the reading. 

How sensitive? A practical measure 
of a counter’s sensitivity is the smallest 
difference in radiation intensity that you 
can read unmistakably on its scale. 

Because radiation from uranium is in- 
termittent, every counter’s meter needle 
wavers back and forth; this wavering 
is worst, and most confusing, with the 
shortest time-constant setting. But the 
needles of some instruments swing only 


AIRBORNE PROSPECTING calls for a costly, high- 
¢ counter like this scintillator with a 
ie expense of flying makes a 

instrument false 


farther when detecting unit is moi 
top, as below. Rubber-sprung mou 
it to be used there, or on floor of a plane, 
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9 uses For Old Razors 


INSERT HANDLE 
— IN BENCH 


TWINE 
CUTTER 


MACHINE SCREW 
REMOVE HEAD 
SS FILE To POINT 


TURN HANDLE 


JIG FOR MODEL = 
SHIP RIGGING 


orci 


TACK PULLER cy | . c 
=! 


ye 2 sh 
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CONCAVE Sul RFACES 
aed SHARPENER. 


MESH SANDPAPER 
that speeds fin 


New ‘Sandpaper’ 
Lasts Longer 


Clogging dust escapes through the open 
mesh of this transparent abrasive cloth 
—to make finishing cheaper and easier. 


By George H. Waltz Jr. 


THAT man above is looking through a sheet of 
the newest thing in “sandpaper”—a tough, open- 
mesh abrasive cloth. Already established in indus- 
try. it is now available for home-shop use. 

The new material consists of a sturdy, open-weave 
rayon fabric that is coated with abrasive grit on 
both sides and through its mesh. A tough waterproof 
resin bonds the abrasive to the fabric. Several abra- 
sive manufacturers make it under different trade 
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In the shop, it smooths faster 


names, among them Gritcloth, Sand 
Screen, Wetordry Fabricut, and Speed- 
wet Screenbak, 

The cloth’s big advantage is its free- 
dom from clogging. Whatever you sand 
off pa right through the window- 
screen-like openings. This greatly speeds 
up the sanding of painted surfaces and 
soft metals like do-it-yourself aluminum. 

Waterproof and durable. The mate- 
rial has abrasive on both sides. When one 
side wears smooth, you just turn the 
sheet over. It is also waterproof, Not 
only can you use it for wet-sanding, but 
you can wash it clean after use by hold- 
ing it under a faucet. You can expect 
one sheet to last longer than 10 or 15 
sheets of ordinary sandpaper. 

The stuff is available in standard forms 
—sheets, disks and rolls—for hand or 
power sanding, and is made in grades 
ranging from 100 to 400 or 600 grit. 
Coarser grades are being developed. 

Works on anything. You can use 
the cloth for anything that you could 
use ordinary sandpaper for—and then 
some. It does a good job of shaping, 
smoothing and finishing most materials: 
wood, soft metal, plastics, glass and 


LOGPROOF, the new cloth is ideal abrasive for 
finishing aluminum and other soft metals. 


leather, as well as finished surfaces, It 
can also be used to remove paint, And 
it does most jobs in half the time nor- 
mally required, 

Several auto manufacturers already 


Around the house, it helps clean up .......0+e0seeeeeeeeenenneees 


POT WASHING is easier with a pad-backed 
square of the cloth to remove stubborn dirt. It 
does not splinter or rust, as steel wool may. 
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PAINT SPOTS ON SHOES come off quickly and 
easily when rubbed with a piece of the cloth 
saturated with commercial liquid shoe cleaner. 


JUST TURN IT OVER whe: 
cloth wears down—abrasi 


me side of the sand 
covers all parts of 


use this new abrasive cloth to wet-sand 
the prime coat on car bodies. They re- 
port a saving of 50 percent in time and 
600 percent in the cost of abrasive ma- 
terials used. 


the mesh. It can be 
in place of convent 


nal coated abrasives. 


You can use the cloth to make flexible 
buffing wheels by stacking disks between 
flanges on an arbor, Such buffers are 
said to last much longer than abrasive 
belts and abrasive setup wheels, Around 


Water makes it more versatile... ....++eeeeeeeeeeeeeeeneneeeeenae 


IT’S WASHABLE. When you have finished using 
a piece of the cloth, you can wash it clean 
with detergent and warm water for re-use. 


IT STICKS ITSELF to some sanding disks—no 
adhesive needed. Abrasive on back of screen 
digs into soft disk and holds screen in place. 
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CLOTH ++ RESIN + GRIT (above left) make up 
the new open-mesh abrasive cloth. At Bay State 
Abrasive plant, specially woven rayon material 
‘goes in one end of a long, tunnel-like machine, 


the house, the flexible abrasive can take 
over many chores now done by steel 
wool—without steel wool’s tendency to 
rust and splinter. It cleans pots and 
stoves, renews suede, removes paint 
spots, gets the shine off that favorite but 
aging blue suit. 

Grit drops on. At the factory of the 
Bay State Abrasive Products Co., I saw 


How cloth saves time and money for industry,..........+ 


WET-SANDING CAR FINISHES is biggest indus- 
trial application. Users report 50 percent saving 
on labor, 600 percent saving on abrasives. 
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is coated with resin and grit, then comes out 
the other end to be rolled up as finished Grit- 
cloth (above right). It is printed with standard 
grade numbers and cut to size. 


Gritcloth made by a continuous process 
in a long, tunnel-like machine. The open- 
weave rayon fabric, impregnated with 
resin, goes in one end and catches abi 
sive dropped onto it. Finished abrasive 
cloth, ready for cutting, comes out. Either 
aluminum oxide or silicon carbide grit 
is used, depending on the grade of the 
cloth and its intended use. 


FLEXIBLE BUFFING WHEELS for poli 
parts are made easily by stacking clotl 
on an arbor between metal flanges. 


metal 
disks 
END 


<g 
— 


Messen in a shop tool is some- 
times useful. But more often it’s just a 
plain nuisance. This solenoid coil will add 
or subtract magnetism as you wish. 

Energize it with a model train transformer 
having a 12-volt tap or a 10-to-12-volt fil- 
ament transformer delivering five to 10 amps. 
Doorbell types are too small. 

Glue %”-wide rings on the ends of a 24”- 
long cardboard tube 1” to 14” in diameter. 
Wind on several layers of magnet wire and 
wrap with kraft paper and friction tape. Cut 
a wide strap from tin-can stock and fasten 
the coil to a baseboard. 


Expanded Bolt Shank Locks Nut 

Wuene tension is critical, you can keep 
a nut on tight by spreading the shank of the 
bolt. Drill a small, shallow hole in the end 
of the bolt. Then, after turning the nut on 
tightly, drive a center punch into the hole 
that you have drilled. 


Shop Coil Removes 
or Adds Magnetism 


Bring the magnet-wire ends out through 
holes punched in one of the rings. Solder 
‘one wire end direct to a 12-volt transformer 
lead. A normally off snap switch interrupts 
the other lead. 

To magnetize, hold the tool inside the coil 
with its end just emerging. Hold the switch 
closed for a few seconds. If a test shows poor 
results, do it again. 

To demagnetize, hold the tool inside and 
slowly withdraw it while you press the 
switch. Current kept on more than 15 sec- 
onds at a time may overheat the coil 
Walter E. Burton, Akron, Ohio. 


IN ENO OF BOLT 


sanuaey 1956 219 


Vises Aid Welding. 
Like an extra set of hands, these 
vises hold two pieces of metal 
rigidly aligned while you weld. 
They can be separated by as much 
as 12”, and the vise jaws have a 3” 
bite. Both arms swing around the 
shaft full circle, and the vises also 
swivel 360° to permit you to weld 
pieces at any angle. 


2. Mount Hitches Motor to Many Tools. 
Bolt an electric motor or gas engine on one 
end of this adjustable mount and 
align it interchangeably with a va 
direct. or belt-driven tools and appliances 
on the other. Switch whenever you like to a 
grinding wheel, pump, planer or battery 
charger, using the same motor. 
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3. Level Gives Degree of Slope. Whien 
this oil-filled cube of transparent plastic is 
tilted, the pointer flicks upright at once. You 
can read the tilt in degrees on one side and 
in inches per foot on the other. It will help 
pitch a gutter or a drainpipe and, if used 
with a straightedge, will do all the tricks 
of a spirit level besides. 


4. Gearbox for Power Di 


is. With this 


unit chucked in a drill you can run nuts, 
drive screws, and tap or drill heavy stuff. 
Planetary gears reduce speed, boost power. 


You can also reverse direction for removing 
nuts or screws. A Phillips head, a regular 
screwdriver bit and a square drive adapter 
for socket wrenches come with the tool. 


Further information on the tools shosen on this page can be 
obtained from: 1. Welders-Welper, 1346 Melrose, Modesto, 

Nipg. ©. TSih Ave. Ny Grand Forks, 
Chemiesi Corp. 16 Putnam Park, Greenwich, 
4. Supreme Products, Inc, 2222 5. Calumet, Chicago 16. 


It’s new! It’s 
homemade! This 


Electric 
Hacksaw 
Cuts Metal 
Fast 


By Willard Slay 
WIRED ELBOW GREASE. This 
hacksaw packs its own muscle. 
It will cut electric conduit, saw 
notches in angle iron for bend- 
n other cut- 


Weighing only 9% pounds, the tool is 
so well balanced that it feels even lighter. 
Its endless blade is almost four times as 
long as that of an ordinary hacksaw, and 
H i rmtorativen the pieces for this every tooth on it cuts. 


motor-driven hacksaw should be Two roller guides twist the blade at an 
the last time that you sweat over angle of 30°. Thus, when the cutting sec- 
a hot blade. Once it is built, you can cut _ tion is held vertically, the return side is 
metal at the flick of a switch. tilted upward, clearing stock running 
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COVER, 
(ALUMINUM, 2269) 
oa Te, 


WHEEL 
(VoRIvE, (1OLER) 
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Bays 


COVER PLATE 


Rive 


FACEPLATE 
MOUNTING HOLES 


RONZE WASHER 


THE POWER END has a gear-driven wheel that 
pulls the blade around. Wheel shafts turn in 
two ball bearings each—one in the housing, 
the other in the housing cover. Washers 
from 1/64” bronze are placed between whe 
and bearings. ‘The pinion-learance gap inside 
the internal gear should be grease-packed. 


past it. The hacksaw will cut 24” deep. 

Power is supplied by the motor and 
gear train of a small, inexpensive electric 
drill® permanently built in. The othe 
wears required are standard ones. avail 
able by mail from the manufacturer 
Building the tool requires the use of a 
metal-turning lathe with at least a 9” 
swing. 

Making wheel housings. Cut two 
pieces of %”-by-6” aluminum bar stock 
slightly over 6%” long. On a 34” radi 
and L%” in from the long sides, drill and 
tap four holes ”-20. Use bolts in these 
to clamp the stock to the lathe faceplate, 
centered across the 6” width, but 4” off 
center as to length. 

Bore the 5%” inside diameter X” deep. 
Then turn the cover-plate seat \” deep. 
Ce 4” drill through. and 


pterdrill, run aH! 
ream .002” larger for shaft clearance. 
Reverse and reclamp each housing on 
the faceplate, using an indicator to cen- 
ter the shaft hole. Then counterbore this 


hole 7” deep for a light press fit for a 


X’-o.., #h”-wide ball bearing. 

On the drive housing, you can use the 
cross-feed collar to set off the 1.812” 
dimension for the pinion bearing. Bore 
this ¥” and counterbore it also for a 8” 
ball bearing. If the lathe won't swing 
the housing this far off center, set it up 


Drill $49, made by Faitchild ladustries. Ine 
‘Boston Gear Works, 2200 Msi S'. 


arliegton, Vt. 
Mose. 


BOLTED TOGETHER, handle and drive housing 
form a rigid unit, but the idler housing can 
slide on the return tube and blade guide when 
forced back by the tensioning screws, Switch 
is housed in a recess in the handle, ‘The but- 
turned with an inside shoulder to re 
plate closes the recess. 


on the drill press and use a spot-facing 
tool or fly cutter to machine the rece 

Cla ch housing to the drill-press 
table accurately (or centerdrill what will 
be the rounded edge for line-drilling 
against the lathe tailstock), Run aX” 
drill through from each corner of the 
other edge into the 5%’ bore, enlarge 
through to yu”, and open to uv” for a 
depth of 1%”. 

Either mill out, or drill a series of 
holes and file out the slots into which the 
blade will be threaded. Then cut off the 
outer corners of both housings and round 
them to the 3” radius. 

Aligning covers. Rough the housing 
covers out of %” aluminum. Bore and 
ream the shaft hole and recess it as in 
the housings. Then clamp each cover 
on a stub arbor to turn the outside. If 
the lathe has an indexing head, use it to 
lay out the holes for the serews and 
dowel pins around the edge. 

Next. turn and bore the bearing caps 
Use these. “ dowel pin, and two bear- 
ings to align covers and housings, Clamp 
each cover in place so that the pin can 
turn freely. Then drill through the cover 
holes to spot matching ones in the hous- 
ing. Use a bearing to align each cap 
when drilling mounting holes for it. 

Machining the wheels. You can use 
solid steel or cast iron for these. but the 
ones shown were made of aluminum 
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with steel tires to reduce weight. Drill 
and tap three or four holes in the stock 
on a 1%” radius for faceplate mounting. 

For two-piece wheels, first saw the 
flange from %” flat cold-rolled steel and 
bore it .004” less than 5” diameter. Turn 
the wheel rim to 5”, cool it below freez- 
ing temperature, and heat the steel tire. 
If the two parts are carefully aligned 
before they are brought into contact, 
they will drop together and become vir- 
tually one. 

Remount the wheels to turn the flange 
and the 3° taper on the rim, and to drill 
and ream the center hole to a press fit for 
the shaft (.249”). In the drive wheel, 
turn the recess for the internal gear ( Bos- 
ton G-669). The recess is ’” wide to give 
running clearance for the pinion. 

Mounting the drive unit. The elec- 
tric drill that powers the saw is mounted 
upside down on the drive housing. The 
gear case of the drill is cut short, faced 
off, and counterbored 3s” deep for a ball 
bearing. This bearing aligns the gear 
case with the bevel-gear housing, which 
is similarly counterbored. 

The bevel-gear case can be made by 
facing off a 1%” length of 1%” aluminum 
bar on four sides, leaving a mounting 
flange the original diameter. Bore through 
4’, counterbore %” to a depth of 1%”, 
and bore a bearing seat inside. Reverse 
and mount the piece in the four-jaw 
chuck, indicating the ¥” hole to bore the 
outer or bottom bearing seat, which re- 
ceives the bearing set into the top of the 
drive housing. Finally, rechuck the piece 
at 90° to bore the seat for the ball bear- 
ing that the drill shaft will run in. 

From the opposite side, drill through 
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SLIP BLADE GUIDES into the holes in the wheel 
housings. Leave them straight until the blade 
is in position. Then twist ‘ides to 30° 
is shown bere. (the blade. hay been omitted 
to show the rollers). With the foot of the 
guide bracket against the hanger, lock guide 
in this position by screwing knurled-head 
8-92 screw (above left) into the hanger. 


both walls for 6-32 screws tapped into 
the drill housing. Then open out the 
same holes in the forward wall, tap 
them X”-20, and plug them with head- 
less setscrews after the parts are assem- 
bled. Use the lower ball bearing to align 
the gear case on the drive housing when 
spotting the mounting holes from its 
flange. 

The drive shaft should be held closely 
to the specified diameters for a good fit 
in gears and bearings, The gears may be 
pinned if necessary. The spur gear or 
pinion (Boston G-163) comes with a i’ 
hole which must be reamed out to 7”. 
If the ¥” dimensions specified are closely 
held, the bevel gears (Boston G-462) 
should mesh well. Correct excessive 
backlash with shims or washers. Pack 
the drive-wheel recess with a good grade 
of gear grease. 

Joining the pieces. A handle bracket 
cut from 1” dural or other light alloy 
bridges the wheel housings. Attach it 
directly to the drive housing by a hanger 
block made of %” square stock, and to 
the flat tensioning bar by a similar hang- 
er. Before mounting these on drive hous- 
ing and tensioning bar, join the two 
housings with the blade return tube and 


BLADE RUNS BETWEEN the two wide rollers in 
the guides, at a speed of 120 to 150 feet 
per minute. The top edge of the blade runs 


find the center of balance, which will be 
off center toward the left as shown. Then 
mount the hangers at this point. 

Fitting the blade guides. Mount 1” 
square cold-rolled steel in the four-jaw 
chuck, Turn to yy” diameter for a length 
of 14”, and bore out to ye” slightly deeper. 

Drill and ream the holes in the square 
head before slotting it, so that the drill 
will not be led off center by striking a 
second surface. The holes for the 8-32 
socket-head cap screws are counterbored 
deeply, to within 4” of the opposite face. 
Take pains to lo- 
cate the ¥” holes 
for the side rollers 
just 400” apart, so 
that the blade gap 
remaining between 
the rollers will be 
exactly .025”. 

Mill the slots if 
possible, or drill, saw and file them out. 
Two of the roller shafts in each guide 
are plain %” drill rod, ¥” and i” long. 
The third one is turned from larger rod, 
threaded and slotted. Turn the rollers 
also from drill rod. Harden them and 
the shafts by heating cherry red and 
quenching in oil. Then temper by leav- 


+ -HINT TO AN UNHANDY HANDY MAN- ++ 


Would you save yourself troubles 
And cuts beyond number? 

Pull out all the nails 
When you're using old lumber. 


—Bentox Bratey 


against the onal salty which takes thrust of 
cutting pressure. Dimensions are such that the 
blade teeth never touch side rollers. 


ing the parts in the kitchen oven at 350° 
for an hour. 

To assemble the guides, insert the top 
roller and its shaft. Then put in the side 
roller nearer it. Mount the guide bracket 
and finally the last roller and its shaft. 

Weld blade to size. With the saw as- 
sembled and the tension bar about %” 
from the idler housing, measure around 
the wheels with a steel tape. Order a 
.025’-thick, ¥”-wide blade made up to 
this length (any machine shop having a 
metal-cutting bandsaw can do the job). 

Clean the blade 
andwheelrimswith 
solvent to remove 
all oil. With the 
idler housing close 
to the tension bar, 
slide the blade on 
the rims and into 
the return tube and 
guides. Then twist the return tube so as to 
enclose the blade, and carefully tighten 
the two tension screws, first one and 
then the other, to draw back the idler 
housing evenly. Do not tighten the blade 
excessively; it should slip on the wheels 
rather than stall the motor if the teeth 
jam in a cut. END 
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New Unit Makes 
Saw a Shaper 


'HAPING on a home-workshop table 

saw is possible with a new universal 
shaper attachment.® You install it in 
place of the table insert and saw blade. 
It will do the same work as a shaper 
head on a drill press, In addition, it gives 
you the full area of the saw table as 
working space. 

Locked by a bracket to the underside 
of the table, the attachment consists of 
a plate on which is mounted a vertical 
spindle. Its pulley is connected by di- 
rect-drive belt with the saw motor. An 
adjusting arm on the spindle will rai 
or lower the cutters %” and can be locked 
in any position. Work can be guided 
against a stop pin inserted either behind 
or ahead of the cutters, or it can be fed 
along the fence. The attachment is made 
in sizes to fit seven saw models including 
the 8” Atlas, Craftsman and Delta. 

Lee Tool Con Box 12, Galesburg, Ill Price $19.95. 
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MAKING MOLDINGS, as at left, is 
one of the jobs that can be done 
on a table saw with this shaper 
attachment which takes any stand- 
ard 44"-bore cutter or any standard 
molding-head cutter. The unit, 
shown below with a sanding drum, 
has built-in height adjustment. 


_ 
AFTER THE SAW BLADE AND INSERT are removed, 
the unit is set into the opening and clamped 
in place by means of a bracket on the underside, 


LT and adjustment of the 
for work. Remove the 
guard to get full use of the table. 
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Parking downtown in a too-short space 
won't be a wrestling bout with your steering 
wheel if there’s a store window opposite 
your parking spot, You can usually see from 
the reflection how your car lines up with 
those on either side of you. 


Small objects won't roll around if you set 
a baking pan into the package shelf. The 
sheet metal under the cardboard of the shelf 
usually has several holes to reduce weight. 
Locate one and cut the cardboard to fit 
the pan so that it drops into place snugly. 


Please turn the 


NAL 


‘onic: 
ANGLE STEEL PEDAL 


si 
* HER, 
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A two-footed brake pedal is a real con- 
venience on an automatic-shift car. This 
sketch shows an extension that puts the 
pedal within easy reach of your left foot. 
Weld an extra pedal to the extension, A 
dealer will sell you a pedal pad. 


‘concRere- 
Fie 


st 
HANDLES 


Weights in the trunk will add traction to 
the rear wheels, especially in a car that has 
its weight concentrated at the front. For 
winter driving, heave in several concrete 
blocks. Rods set in the blocks will make 
them a lot easier to handle. 
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(ORE Hints from the Model Gar. 
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an old trick, But here’s that stunt in new 
form, using a tripod jack, Run a sling— 
an old tire chain or towline rope is fine 
for this—through the wheel hole, between 
the lifting hook on the jack and a cross- 
piece set under the wheel. Cranking will 
cause the legs to force the bead away. 


DiPstick, 


Dipstick tubes are hard to see in a dark 
garage. You can end fumbling—and greasy 
sleeves—with a small funnel. Cut a short 
slit in the spout of the funnel and force it 
over the tube as a guide. Remove the funnel 
occasionally and wipe it clean. 
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SMALL AMOUNT 
‘OF LUBRICANT 


A jiggling speedometer needle, accom- 
panied by whirs and ticks, is a signal that 
your speedometer cable needs lubricating. 
It’s recommended every 10,000 miles in any 
case. Rub light graphite grease on the cable 
—sparingly within 6” of the speedometer- 
head end. And put a few drops of oil on the 
bearing at the back of the head. 


AFTER PAINTING 
PUSH CAN OVER 
TAILPIPE END 


A no-cost tailpipe extension can be 
made from a beverage can. Remove one end 
of the can and make notches in the other, 
cutting them so closely together that a star- 
shaped piece of metal drops out. Push tabs 
back up and shove jagged end on tailpipe. 


1. Trailer Fits in Car Trunk. Designed to 
knock down in 60 seconds and tuck into the 
trunk, as at right, this 90-Ib., all-steel, one- 


wheel utility trailer will carry a load 
heavier than the two men shown standing 
in it. You hitch it with two metal straps. 


2. Windshield Cover 
Keeps Off Snow. Snap 
fasteners on elastic tape 
snug this plastic cover 
against the windshield to 
keep off snow and sleet 
while you are parked. The 
tapes slip around the door 
posts and together in- 
side the automobile, 


3. New Improvements 
for Tubeless Tires. Long- 
er wear and greater blow- 
out safety are being built 
into the new tubeless tires. 
Seiberling Rubber does it 
(top right) with an added 
nylon breaker ply and new 
lant under the tread; 
Goodyear (below) with a 
nylon shield that leaks re- 
serve air slowly if a blow- 
out lets the air out of the 
main tire chamber; and 
U. S. Rubber (far right) 
with two layers of criss- 
cross wires worked into the 
tread to resist cuts. 


Further information on these new car products can be obtained from: 1. West Coast Products Co. 938 N. Fairjox doe Lor 
Angeles 40; 2. Cardinal Products Ca,, 15614 Detroit Aven, Cleveland 7; 3. Seiberling Rubber Con, Akron’ 9; Goodyear Tire 
@ Rubber Co., Akron 16; U.S. Rubber Ce., Rockefeller ‘Center, NYC. 
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Drop those gouges and chisels! 
You save both time and work by 


POWER CARVING makes light work. Use these 
common [bits and cutters in the order) shown. 


(CH of the slow handwork in 

wood carving can be eliminated 

by using a drill press. The tray 
at the left shows what you can do. 

It is a little less than 12” long and 
was carved from %” white oak. If you 
prefer a larger tray, enlarge the squares 
when you scale up the pattern. 

After sawing out the blank, I set up 
the drill press with a %” router bit. A 
wood strip clamped to the table served 
as a work guide while the center of the 
tray was being routed out, the spindle 
being locked for a cut 7/16” deep. 

I then smoothed up the bottom of the 
cut with a 4” disk sander, also chucked 
in the drill press. This step is not essen- 
tial, as the router leaves the surface 
smooth enough for the final carving. 

Carving the design. After I had trans- 
ferred the design to the tray surface, I 
was ready for the carving. Chucking a 


IT removes waste material. It is 
shape the handle recesse 


the underside of tray. Note guide strip. 


pointed 1/16” bit and locking it for the 
ed depth, I first outlined the leaves 
‘orns. Then I raised the cutter 
slightly and cut the veins in the leaves. 
It’s easy to guide the work so that a 
small cutter like this will follow a line 
very closely 

‘Two ball cutters were then used in suc- 
cession, the 4” to carve the background, 
and the smaller one to round the edges 
of the leaves slightly and shape the 
br: 


‘hes and acorns. 


Final touches. With the &” cylindrical 
cutter in the chuck, I grasped the tray 
in both hands, rested my forearms on 
the drill-press table and worked over the 
face of each leaf freehand, removing 
just enough of the wood to give the 
1 depth 

I smoothed the carved surface with 
sandpaper and fine steel wool, then ap- 
plied a coat of chocolate-brown semi- 
gloss oil paint. I wiped this off immedi- 
ately, and finally applied two coats of 
shellac. 


leaves a nat 


Hole in Hammer Clinches Nails 


A note in the head 
of a hammer makes a 
good tool for nail- 
clinching. Drill a 9/64” 
hole #” deep diagonally 


between claw and eye 

\ Y, of the hammer, using a 
slow drilling speed and 

nies plenty of cutting oil. 
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Rounded Cleats 
In Notches 
Hold Shelves 


Ir you install shelves on cleats 
when making a cabinet, you 
might like to do it this way. 

Bore a centered row of holes 
in a ¥*-by-14” strip, rip the strip 
down the middle and use each 
half as an upright to support 
round-end cleats as you see in 
the assembly in the foreground 
at left. Or clamp two strips to- 
gether and bore the holes. 


Steel-Wool Pad 
Run on Drill Bit 
CLEANING rust off metal ob- 
jects can be done effortlessly by 
wrapping a steel-wool pad 
around a bit chucked in an elec- 
tric hand drill or drill press. Cov- 
er the shaft completely. You can 
polish or buff this way, too.— 
Tom Martin, Bedford, Va. 


Drill Cord Made Tangleproof 

A TELEPHONE retractor coil over the cord 
of an electric drill will keep it from snarling 
other tools on the bench, Added bonus: It 
winds automatically for storing. 


Good Trick for Metalworking 


THe next time you rough-cut on a lathe, 
grab an old shirt or shop coat off the wall 
and slip it on backwards. It will keep hot 
chips from going down your neck. 


TODAY’S 
Hi-Compression Engines 
TODAY’S 
Hi-Detergency Motor Oils 


AC BRINGS YOU FULL FILTERING EFFICIENCY THROUGHOUT 
FILTER LIFE BY PARALLEL CHANNEL CONSTRUCTION .... 


AC brings you oil filters 
that take out the dirt— 
not the DETERGENTS! 


's premium motor oils contain 
additives that keep engines clean by 
suspending carbon in the oil and 
holding it there instead of letting it 
deposit in hard form inside the en- 
gine. Oil companies also put in addi- 
tives to increase the oil's viscosity 
range —protect your engine over 
greater ranges of temperature change. 
AC Oil Filters are so engineered as 
to take out harmful dirt, dust, grit, 
metal particles and still not remove 
or alter the valuable detergents. Al- 
ways say AC when you change your 
filter —and, remember to change 
every 5000 miles! 


THIS AC 

PARALLEL 

FOLDING 

ALLOWS THIS 
EVENLY 
DEPOSITED 
SLUDGE 


AC Oil Filter inner construction is ingeniously 
designed to allow the filtered-out dirt to deposit 
evenly over the entire surface area. This is done 
by keeping the filter material in evenly-spaced 
parallel channels, as at left. On the right you 
see filtered-out sludge evenly depositing on the 
full filtering area, so that for the full 5000 miles 
all the filtering area is kept in useful service. 
None is blocked off. There is no tendency to 
pocket — AC's parallel construction assures uni- 
form of flow. You need this extra AC 
protection. 


AC SPARK rrue te tHe ELECTRONICS DIVISION OF GENERAL MOTORS 
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TELEPHOTO VIEW 


BROWNIE 


with a 


TURRET 


Brownie Movie Camera, 
Turret £/1.9... Only $7952 


Imagine! 3-lens range at a I-lens price! 


Now you can enjoy the thrill of having a whole 
turret-full of lens power at your command— 
backed by true “Brownie” ease and economy. 
Just sight through the finder and note the color 
of the rectangle that frames the view you like 
best (regular, wide-angle, or telephoto). Then 
simply click the turret around until the color- 
coded lens of your choice is in shooting position. 
No individual exposure adjustments to make— 
the setting for the regular lens is automatically 
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“right” for wide-angle and telephoto conversion 
lenses, too. This is a camera you must see for 
yourself to fully appreciate. 


Here are a few of its special features 


‘© A complete 8mm turret camera for the price 
many amateurs have paid for one auxiliary lens. 
‘© No focusing—never before the versatility of a 
3-lens turret camera that’s so easy to use! 

© All 3 lenses shoot as fast as f/1.9. 


Cine-Kodak Medallion 8 Camera 


No bigger'n a minute, the Cine-Kodak Medallion 
8 Camera has the look, feel, and “purr” of a finely 
built watch. Takes but 3 seconds to load it with a 
magazine of film; little more to switch from indoor 
to outdoor color. Fast £/1.9 Ektanon Lens focuses 
down to 12 inches for close-ups, is directly inter- 
changeable with all “D-thread” type lenses. 
Optical finder adjusts to show fields of lenses 
from 6}4mm to 38mm. Speeds of 16 to 48 frames 
per second, plus single-frame. Continuous run 
lock; ready-set footage counter. It’s an easy-to- 
use little gem—yet the Medallion 8 Camera comes 
packed with the kind of features every serious 
movie maker wants. $144.50 


NE W Biggest little 8mm magazine camera ever! 


NE W Brighter, big-screen 8mm movies! 


Cine-Kodak Showtime 8 Projector 


‘Years ahead in design—a Cine-Kodak Showtime 8 
Projector will actually give you sparkling, big- 
screen color movies up to 5 feet wide—or larger. 
‘Threading, focusing, framing, and tilting are unusu- 
ally simple . . . positive. A lighted switch panel 
gives you finger-tip control of “still-picture” pro- 
jection, comic reverse action, fast rewind. Reel 
arms accept 400-foot capacity reels for a full half- 
hour show. Fast f/1.6 Lumenized lens... a new 
shutter and pull-down system transmits 60% more 
light for extra-big, extra-bright pictures. Truly the 
surest-operating 8mm projector Kodak has ever 
produced. Complete with built-in case. $115 


y 


\clude Federal Tax, and are subject to change without notice 


Eastman Kodak Company, Rochester 4, N.Y. 
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Prospecting for jigsaw ideas? 
You'll strike pay dirt with this 


Forty-Niner Cactus Planter 


HERES a project that’s bound to be a 
popular gift for your green-thumbed 
friends, The only materials that you'll 
need are a 10%’-by-17” sheet of .025- 
gauge aluminum or copper, and a 10%” 
length of %”-by-7” hardwood. 

Scale up and complete the half pat- 
tern of the scrollwork that you see at the 
bottom of this page. Then transfer it to 


the hardwood and run off the scrollwork 
on a jigsaw. Sand, stain and wax it, then 
form the flowerpot bracket from a ¥’- 
wide strip of .025-gauge stock. Attach to 
sconce with #” round-headed screws. 
Scale up and transfer the other draw- 
ings to the sheet metal. Cut out the 
silhouettes with a fine jigsaw blade and 


[Continued on page 238) 
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MEN WITH MECHANICAL SKILLS: 


CAN YOU 
> MEET THIS 


@ Mechanics Creed 


Upon my honor I swear that I shall hold in sacred trust the rights and privileges 
conferred upon me as a certified mechanic. Knowing full well that the safety and 
lives of others are dependent upon my skill and judgment, I shall never knowingly 
subject others to risks which I would not be willing to assume for myself, or for 
those dear to me. 

In discharging this trust, I pledge myself never to undertake work or approve 
work which I believe to be beyond the limits of my knowledge; nor shall I allow 
any superior to persuade me to approve aircraft or equipment as airworthy against 
my better judgment; nor shall I permit my judgment to be influenced by money or 
other personal gain; nor shall I pass as airworthy aircraft or equipment about which 
I am in doubt, either as a result of direct inspection or uncertainty regarding the 
ability of others who have worked on it to accomplish their work satisfactorily. 

I realize the grave responsibility which is mine as a certified mechanic to exer- 
cise my judgment on the airworthiness of aircraft and equipment. I, therefore, 
pledge unyielding adherence to these precepts for the advancement of aviation and 
for the dignity of my vocation. 


> CHALLENGE? 


If you are a man who takes real pride in a job well 
done, the Air Force offers you a challenging and re- 
warding career. The safety of our country, and the 
lives of its defenders, depend on your accuracy and 
devotion to duty. Act today and put your skills to 
work tomorrow—in the U. 8. Air Force. 


GO PLACES FASTER ON 
THE ALL VOLUNTEER 
TEAM 


THE U.S. AIR FORCE 


-----------------4 


PASTE COUPON ON POSTCARD 1 


And Mail To ont 
Airman Recruiting Information Branch 
Box 2202 
Wright-Patterson AFB, Ohio 
Please send more information on my oppor- 
tunities for enlisting in the U. S. Air Force. 1 
am between the ages of 17-34 and reside in 
U.S.A. or possessions. 


Name. 


Address_______Age___ 
City. 


———— — — — — I 


Zone—_State__ 
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BURNISHED 
ALUMINUM 


LIGHT SHEET ALUMINUM jis used for cutting out 
the man and donkey (above) and background. 


BEND TAB AND ~ op screws. After giving the cut- 
ATIACH TO TOR, out a coat of flat black ena- 
EDGE OF SCONCE 
WH screws mel, attach it to the sconce. 
Burnish the cloud area of 
Vewnve the other silhouette and paint 
ALUMINUM 08 the cactus black. Attach this 
COPPER BAND 


clean up any rough edges with pattern 
files, Fold the prospector-and-burro sil- 
houette inward along the dotted line to 


form a base tab. Drill holes in tab for 


_ 


ee 


A p 


Calking Cord Has Many Uses 

A sMALL amount of calking compound 
kept within easy reach on your workbench 
comes in handy for such jobs as plugging 
holes and positioning rods or wires for sol- 
dering. You'll find other uses for it, too. 
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cutout to the back of the 
sconce. Drill two holes in the metal of 
the background silhouette just above the 
sconce for the screws or hooks which 
attach the planter to the wall.—Richard 
Garland, La Porte, Ill. 


Shade Bracket Hangs Parts Jar 
A wixpow-sHavE bracket bolted to the 


screw top of each jar containing nails, wash- 
ers and other small parts will let you hang 
them on a perforated board along with your 
tools. Use outside-type brackets, attaching 
them far enough in for the nuts to clear the 
rims when the lids are screwed down. 


Engineers Report: 


1956 CHEVROLET 


Behind Chevrolets 
record-shattering Pikes 
Peak climb are important 
engineering changes 


by ED COLE, Chevrolet Chief Engineer 


Since Chevrolet's record. 


eaking run up Pikes 


Peak, people hav me just what we 
done to this new Chevrolet to make it the 
mountain-climbing champ. 

Well, to begin with, our job was to produce 
a car that would out-perform last year's Chevy 
which, you'll recall, was the leading winner on 
the stock car tracks. That was a bi 


1956 Chevrolet setting new record for Pikes Peak climb 


Our men started by making refinements in 
the “Super Turbo-Fire V8” engine. They 
raised the compression ratio to 9.25 to 1. 
Horsepower was boosted to 205. You can 
imagine what these changes did for performance! 

Next we went to work on the "Blue-Flame” 
6. The compression ratio went up to 8 to 1. 
Horsepower was increased to 140, The final 
result of these and other improvements is the 
most powerful, sweetest running 6 we've ever 
had in a Chevrolet passenger car! 

Drivers who like a full-flow oil filter will be 
pleased to hear that we've made provision for 
one on our V8 engines. And all engines—both 
6 and B-cylinder—are now equipped with 
Hydraulic-Valve lifters. This eliminates the need 
for periodic valve adjustments. 


Drop by and drive this record-breaking new 
Chevrolet at your Chevrolet dealer's. . . . 
Chevrolet Division of General Motors, Detroit 
2, Michigan. 
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Close-up Die Driver. This can save the 
day when you have to re-thread a stud in 
tight quarters,” Instead of needing room to 
swing a die holder, you need only enough 
to work a ratchet-wrench handle. 


Knockout for Turnings. Work turned in 
a wooden chuck sily marred when 
pried out. To make removal safe and easy, 
bore a hole in the chuck, wrap a flat-headed 
nail with rubber tape and push it into the 
hole before you mount the work. 

When ready to remove the turning, un- 
screw the faceplate and tap the nail with 
a hammer.—Paul Swanson, Flint, Mich. 


Shop Use for Diving Mask. A  skin- 
diver’s mask will serve as goggles for grind- 
ing, rough sawing, and other jobs in which 
chips fly, It protects the eyes e at the 
sides.—Walter F. Neiland, Lowell, Mass. 
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NNCHO 


LARGEST THREAD 


NS WELD ON 


To suit o1Es! 


rar ror 
SETSCREW 


Tum a cup to fit your regular dies, tap 
it for a locking screw, and drill it through 
to clear the biggest studs you're likely to 
meet. Center a nut on it and weld it— 
Phil McCafferty, Stanwood, Iowa, 


Stepped Block Sets Depth. A stepped 
metal or hardwood block will speed up 
setting the drill press for drilling or routing 
to an exact depth. The desired step is 
placed beneath the drill or bit. Then the 
stop gauge is set, or the table lowered so 
that the tool just touches the step at the 
bottom of spindle _travel—Charles_H. 
Willey, Penacook, N.H. 


se turn the page for more shop tips 


GM 


GENERAL 
MOTORS 


ANNOUNCES 
THE WORLD'S FINEST 


STEERING SYSTEM 


Hafeta, 


ww Saqinaw 


WITH MAJOR IMPROVEMENTS FOR 1956 ! 


TWICE-AS-EASY PARKING. Rev- GREATER ROAD STABILITY. New RELAXING NEW RESPONSE. 
onary new valve design system, helps hold car “on Lower-ratio wheel responds 
m manual effort course” —assures even more more effortlessly—reduces 


secure “road feel” than ever. mental and physical fatigue. 


MAIL COUPON TODAY 
FOR FREE BOOKLET! 


oo 
Sasinaw Seeing Gear Div. F 
General Motors Corporation SF 
Stpinaws Michigan (Dep 36C) 

Pease send te acts booet on yout NEW Safely Power 
Steering System = 


4 
! 
| 
| 
I 
| 


NAME. 
cuts in whenever turning resistance | AP?SS— | 
reaches predetermined point; increases | cyty________zont___statt______ 

power assistance tolower manual effort. L—————————————————J 
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Pin Grip for Pliers. An extra notch makes any 
pair of pliers or cutters even more useful for 
such jobs as pulling pins, holding small rods, and 
bending wire, Simply file a V notch inside one 
handle, as close as possible behind the pivot pin 
(right), You will find that the short fulcrum affords 


tremendous gripping power. 


Gauging Long Work. An ordinary 1” 
micrometer can be used to measure work 
several inches long. All you need besides is 
‘a combination square and either a standard 
rod no more than 1” longer than the work, 
or an inside micrometer the same size. 
Clamp the outside mike to one end of 
the square, its spindle parallel to the blade 
and set at zero, Clamp the handle of the 


square so that the standard rod (or inside 
mike) just fits between it and the end of 
the micrometer thimble. 

Substitute the work to be measured and 
adjust the micrometer against it backwards, 
as shown above. Subtracting the reading 
from the length of the standard rod will 
give you the length of the workpiece— 
H. J. Gerber, Stillwater, Okla. 


Double Setscrew Stays Tight. To lock a setscrew 
against shock or torsion, double it up as shown at 
right. Tighten the first setscrew against the shaft, 
tool or other inside member, Then lock the second 
one against it, and both of them will stay put.— 
Frank LaSaracina, New York. 


| ADDI 
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Spring-Grinding Dodge. Compression 
springs should be ground square at both 
ends to seat well and work properly. To 
grind them by hand is difficult, but a 
holder makes it easy. Use a short length of 
tubing in which the spring fits just too 
snugly to turn, and plug the end as shown 
at A. For small springs, drill a rod to a 
depth that lets the spring project ¥” as at B. 

A V block clamped at 90° to the face of 
the grinding wheel makes a good support. 
Slide the holder along the groove. Use a 
light feed to avoid overheating and drawing 
the temper of the spring. 


50,000 ITEMS! 


— "The World's Largest and Most 
Keep up with the latest! Complete Automotive Catalog ** 


16 SPECIAL PAGES of CUSTOM CAR, STATION WAGON. WORLD'S LARGIST 
Last tats 


We kept 


Hore are just « few of the 50,000 items 
in world’s most complete automotive line: 


JC. WHITNEY & CO. 1917- TH Are 


MAIL THIS COUPON TODA Yi 
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You Can Get Better TV Pictures 
= "[Continued from page 206] 


areas, Both are all right so long as they 
don’t cause compression of either blacks 
or whites. 

The contrast, remember, adjusts the 
range of tones between black and white. 
If you turn it up too high, you have a 
picture that’s made up of all whites and 
all blacks with no gray tones in be- 
tween. Many people watch this kind of 
picture thinking that it looks sharp, but it 
roally isn’t. Too much contrast is the 
biggest pitfall to avoid. 

Fine tuning. Bob was fiddling with 
the fine-tuning control. “This is the one 
T'd like to know about. Never did really 
understand it.” 

“It seems like a peculiar control,” Jim 
admitted, “On some sets, you'll find it 
marked ‘balance control,’ and this is ac- 
tually a better name for it. What it does 
is let you find the best compromise or 
balance between poor definition—a blur- 
ring of small details—and overshoot.” 

“Overshoot?” I said. “That's something 
that photographers don’t run into. Just 
what is it?” 

“Overshoot means that as the scanning 
spot moves across your screen, a change 
from bright to dark goes to too dark, 
and a change from dark to bright goes 
to too bright. The spot literally over- 
shoots its mark.” 

“How can you recognize it?” asked 
Bob. 

“Well, when your favorite charmer 
comes on wearing a shining halo and 
she isn't supposed to be an angel, then 
you know that you've got overshoot. Try 
it yourself.” 

Bob turned the tuning knob one way 
and the objects became blurred. Then 


Setting a Flat Linoleum Seam 

Ustnc perforated steel strips from a 
child’s construction set, I did a perfect 
job of piecing worn linoleum. After cement- 
ing the patch in place, I drove round-head 
upholstery tacks through the holes to hold 
the edges down until the adhesive set, and 
then pried off the strips, leaving no tack- 
head marks.—Bob Blatt, Larchmont, N.Y. 
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he turned it the other way and sud- 
denly exclaimed, “I've seen this before. 
The right-hand edges of dark objects are 
outlined in white, and the light objects 
are outlined in black.” 

Jim pointed to the screen. “And there’s 
another form of the same thing. See 
those white hollows around Licy’s eyes? 
That's overshoot, too.” 

Tuning vs. viewing. “I’ve noticed,” 
said Bob, “that the picture doesn’t look 
the same when you tune it up close as 
it does when you step back a few feet to 
view it.” 

“Yes, that’s why the fine tuning is a 
bit tricky. You have to set it so that you 
can just see the overshoot start to appear 
when you're close to the screen. Then 
when you move back, the overshoot will 
disappear, and the picture will look 
sharper than if you had adjusted it for no 
overshoot at all.” 

Controls interact. Suddenly Bob broke 
in: “Hey, when I adjust the fine tuning, 
it throws the contrast off.” 

Bob was right. Jim explained that all 
TV controls interact, especially the fine 
tuning, brightness and contrast. You 
may need to make occasional readjust- 
ments for this and other reasons, too. 
Your set will drift as it warms up and as 
power-line voltages fluctuate. Or the 
black and white levels may vary as pro- 
grams change or when a commercial 
‘comes on. 

Bob was bending over his controls 
again as I headed for the door. Last I 
saw, Jim was starting on his third piece 
of pie and Bob was beaming: “Boy, 


what a picture!” This time he really had 
something to beam about. 


END 
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Gus Follows a Cold Clue 
(Contined jrom page 162] 


to make the depot, and the train was 
usually on time. That gave him just 45 
minutes to get this crate running. 


GES now fell back, as he always did, 
on basic mechanical facts. If you 
had gas in a cylinder under compression 
and delivered a hot, properly timed spark 
to it, you got an explosion. If you didn’t 
get an explosion, one or more of these 
conditions was not present. 

He had a hot spark, properly timed, 
Gus noted, but did he have gas? He 
pulled the air cleaner and checked the 
choke butterfly for proper operation. He 
peered down the carburetor throat as 
he worked the throttle, to make sure that 
the accelerating pump system was de- 
livering the rich mixture required for a 
cold-motor start. So he had gas—but 
was it under compression? Maybe this 
bus had stripped its timing gear. Swiftly 
Gus again pulled the plugs, got out his 
compression gauge and made a compres- 
sion test. It was good on all cylinders. 

With the parts replaced, Miller again 
failed to start the car. 

Now Gus was really stumped. He 
couldn't think of what to check next. He 
had gas under compression, with a hot, 
properly timed spark. Or had he? Since 
he hadn't got an explosion, one of these 
factors must be fouled up. Which one 
was missing? 

“I just can’t understand it,” Miller said, 
peering anxiously over Gus’s shoulder. 
“I went out to the barn—you know, I 
keep the car in my dairy barn—and 
stepped on .the starter. Off she went, 
first clatter. Now she won't start.” 

Gus mentally pictured the barn where 
Miller garaged the car. It was almost as 
warm in there as in his house, with the 
heat from the bodies of the cows. 


ONCE again Gus pulled the distrib- 
utor cap, snapped the ignition 
points as he held the high-tension wire 
from the coil near the block. He watched 
with a critical eye as the spark flame 
jumped. There was something wrong 
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here. If only he had a coil tester with 
him, he thought, or a spare coil, But 
who would expect to need those on a 
welding job? Then an idea struck him. 
He did have a spare coil—the one on 
his pickup. 

Swiftly Gus moved to take the coil 
from his pickup motor and install it on 
the Chewvy. It started instantly. 

“On your way,” Gus said to Miller. 
“And tell that new son of yours hello 
from Gus Wilson.” 

“But how'll you get your truck into 
town?” Miller sputtered. “If my coil won't 
start my car, it won't start yours.” 

“[ think it will,” Gus said, grinning. 


'US installed Miller's coil on his pick- 

up and drove in to town to the 
Model Garage, where he put Miller's 
coil on his coil tester. 

“What had me whipped out there,” he 
told his helper, Stan Hicks, “was the hot, 
strong spark this coil seemed to throw 
out. But my tester proves that it has a 
turn or so, maybe more, of primary 
winding shorted out. This won't mark- 
edly affect the peak voltage output of a 
coil. ‘The distance its spark will jump, 
and the color, will be the same. But the 
spark won't last as long, since shorted 
windings have a dampening effect. Such 
a coil would be likely to start Miller's 
car in his warm bam, or the hot motor 
of my pickup, but wouldn't be able to 
start a stone-cold motor, like Miller's 
after he spent a couple hours working on 
that tire.” 

“Tl bet,” Stan chuckled, “that Miller 
thinks you're still out there in the snow 
with your truck.” 

“I don't think he’s worrying about 
that,” Gus told him, “because by now 
he’s driving home in a cloud with his 
son... You know, Stan, that wife of his 
sure is a beautiful woman.” 

“Beautiful!” Stan Hicks howled. “Why, 
she’s as homely as a hedge fence.” 

“You haven't seen her lately, have 
you?” Gus said softly, as he charged his 
pipe and began to clean up his tools. END 
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How to jeaoss: 


Geiger Counter 
213) 


slightly and with a gentle pulse, while 
others gallop erratically all over the 
scale. Look for a steady needle, to get 
fast, accurate readings. 

You don’t have to judge a counter’s 
sensitivity solely by its maker's enthusi- 
astic claims. You can test it yourself 
with nothing more than a luminous-dial 
watch, which is radioactive, and a steel 
tape. Or you can use actual uranium 
ore, of which most prospecting equip- 
ment houses have samples for sale. Four 
different calibrated samples can be ob- 
tained for $2.50 from the New Bruns- 
wick Laboratory, U. $, Atomic Energy 
Commission, P. O. Box 150, New Bruns- 
wick, N.J. 

Using the same watch or ore sample 
each time that you test a counter, simply 
measure the distance at which it unmis- 
takably registers the radiation. Natur- 
ally, a counter that picks up the sample 
at four feet is more sensitive than one 
that must be six inches closer before it 
can detect it. 

What time-constant? It takes a lot 
of costly sensitivity to provide both short 
time-constants and a non-galloping nee- 
dle. Shop for an instrument with the 
steadiest needle you can get and a time- 
constant only as short as you need— 
three or five seconds for prospecting on 
foot, two seconds for carborne work, no 
more than one-half second for airborne 
prospecting. 

Operating cost. Before deciding on 
a counter, find out how long its batteries 
last, and what they cost to replace. With 
the more expensive instruments, another 
item can run into money—replacement 
of Geiger tubes, scintillation crystals, 
photomultiplier tubes. 

Judging quality. Though you may be 
no electronics expert, there are pretty 
reliable ways you can size up the handi- 
work of a counter’s maker. Have the 
chassis taken out of its case—this is 
quick and easy—and take a long careful 
look at its workmanship. Sometimes a 
fancy futuristic case may conceal strag- 
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How to Choose a Geiger Counter 
[Continued from page 243) 


gly wires, half-soldered connections, and 
tubes poorly protected against vibration 
and impact. A plain container may house 
fine circuitry. Buy performance and qual- 
ity; a pretty package won't find uranium 
for you. 

If you're buying a scintillation count- 
er, remember that you're paying for crys- 
tal volume, which largely determines 
ity. Makers’ figures call for a word 
of caution, Formerly all scintillators had 
cylindrical crystals, and so you could 
be sure a “1”-by-1” crystal” was one inch 
in diameter and one inch long, In recent 
months, however, some counters have 
come on the market with rectangular 
crystals, usually advertised without giv- 
ing their thickness. To illustrate how 
misleading this can be, a cylindrical 1”- 
by-1” crystal has a volume of .785 cu. in.; 
but a rectangular 1’’-by-1” crystal, say 
¥” thick, has a volume of only .500 cu. 
in, and therefore it cannot “see” as much 
radiation. 


So make sure of all the crystal’s dimen- 
sions, especially if a scintillator bears a 
“bargain” price tag. END 


Uranium That Doesn't Bulge 
Solves Vexing Pile Problem 


By Fixpinc how to keep uranium metal 
from swelling, Atomic Energy Commission 
scientists have brought one atomic-pile head- 
ache to an end, 

Fuel for nuclear reactors commonly con- 
sists of uranium “slugs” or cylinders sealed 
in aluminum cans. Under intense radiation 
or wide temperature changes, the uranium 
has been liable to swell. Like an old battery 
cell left overlong in a flashlight case, but with 
more disastrous consequences, the canned 
slug may then bulge and jam a fueling tube 
or spring a leak and loose dangerously 
radioactive fission products. 

By rolling uranium metal for slugs at 
elevated temperature, it can be cured of 
this tendency to swell, Argonne National Lab- 
oratory metallurgists report. Non-swelling 
castings can also be made, by using an alloy 
of uranium with zirconium or other metals. 
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He Puts the Noise in New Year's 
{Continued from page 135) 


| to 16 inches. They make different sounds 


according to length. Not only that, but 
identical-appearing horns make different 
sounds. 

“If every mouthpiece m: 
sound,” he explains, “the party falls 
They have to be different. Like this. 
He blows. “Whuuhhmmpff,” says the 
horn, He blows another just like it. 
“Waannhhh,” is the result. “Noise,” he 
a problem to us, Unless 
every mouthpiece 


has the same sound. 

Kazoo with a rattle. Another 1956 spe- 
cial is the Humdinger, a perfected ver- 
sion of the kazoo, which, if you remem- 


ber, you used to hum into, “You get out 
of this one,” says Hoeflich, “everything 
that you put into it. More, even. It ampli- 
fies your hum. What you put in comes 
out, only a little louder, and with a 
rattle. Here at the factory we call it a 
1 Gertie.” 

‘e, Hoeflich tells you, two more 
super-specials that he’s betting on: 

* Balloon squaw balloon- 
equipped noisemakers—for short- 
breathed puffers. You blow into these 
and get no noise; i , you slowly in- 
flate a balloon. Then, as the balloon de- 
flates, the sound is heard. The noise lasts 
longer this way. 

© Blowouts. These are the curled-up 
paper tubes that stretch way out when 
you blow into them. “Our ’56 blowouts,” 
says Hoeflich “are longer than any others 
and they blow easier than any ever made 
before.” They also have two-piece 
whistles for a two-note effect. 

Patented insult. Hoeflich’s special 
pride among blowouts is the Nose 
Thumber, on which he a patent. The 
Nose Thumber is a blowout that stretches 
out 27 inches to tickle the nose of the 
person across the table from you. (For- 
merly, the longest blowouts were 18 
inches.) Fastened to it is a large card- 
board hand that stands upright so that, 
when you blow, you also thumb your 
nose at that party across the table. 

[Continued on page 254] 
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He Puts the Noise in New Y: 
[Continued from page 252] 

When Hoeflich first applied for his 
Nose Thumber patent, he was turned 
down. There was a law, the Government 
explained, against patenting any object 
that would “incite to riot.” The late Mayor 
Fiorello H. La Guardia of New York 
City (including Brooklyn) came to his 
rescue, A mayor who liked to encourage 
business in his city, he convinced Wash- 
ington that the Nose Thumber was not 
so dangerous as first believed. 

Mad hatter. Victor Hoeflich designs 
more hats than Lilly Daché and Stetson 
put together. This fashion trend: 
© Luminescent hats. Hoeflich feels tl 
his hats should do as much for a girl in 
the dark as in the light, These glow. 
They are the only party hats that do. 
Like Lilly Daché’s numbers, these come 
high: 50 cen! 
* Mae West hats, These have curved, 
wide brims, and look the way you think 
they should 
* Cowboy hats. These are a Hoeflich 
mechanical achievement. It took him 
years to figure out a machine that would 
put the necessary crease in a cardboard 
10-gallon hat (cardboard doesn’t stretch 
or contract). 
© Fire chief's hats. These are red plas 
and expensive for party hats: about $1. 
* Crowns, Hoeflich has a whole line of 
these—from tiny cogonets to elaborate 
crowns. “Everybody,” he says, “likes to 
be a king or queen.” 

Crepe coronation. There is an ironi- 
story about his most elaborate crown: 
a copy of one of the British royal crowns, 
complete with crepe-paper ermine. King 
Edward VIII of Britain abdicated, and 
became the Duke of Windsor, without 
going through a coronation—never felt 
the weight of the real crown upon his 


| brow. But last New Year's at El Morocco, 


a New York City night club, the Duke 
and Duchess each wore a royal crown 
made in Brooklyn. 

Most unexpected best seller at the 
moment is the flowerpot hat, This con- 
sists of a cardboard flowerpot, draped 

[Continued on page 256] 
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the plier you'll reach for 
9 times 
out of 10 


bbe 
does so many jobs so well 


GRIPS LIKE A 
PIPE WRENCH | 


Mechanics tell us that our Chan- 
nellock No. 420 is the handiest plier 
of them all. . . the plier they 
for more often than any other. 
They like its all ‘round usefulness 
s pipe-wrench grip . . its big 
jaw-opening .. . its streamlined de- 
sign for hard-to-get-at jobs. And 
you'll like Channellock for the same 
reasons, Ask your hardware man 
for a Channellock 420. 
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| But if I could do it 


He Puts the Noise in New Year's 
[Continued from puge 254) 
in leis, that Hoeflich at first put on the 
market as a party-table centerpiece. No- 
body bought it. He turned it over and 
put it on the head of one of his manne- 
quins. Now it is displayed that way 
across the country. And now it sells, 
Back in 1949, Hoeflich put out a sun 
helmet with a small radio and earphone 
inside it, He ran a single ad (in PopULAR 
Science Montaty). “We still get orders 
for that hat,” he says, although it has 
long since gone out of production, 
Like most of us, Hoeflich is a man 
whose childhood ambitions were frus- 
trated. “As a boy,” he says, “I wanted to 


The best thing to do with a red-hot 
idea is build a fire under it 
Te SwewALx SureuNTENDENT 


a metallurgical engineer. 
all over again, I don't 
think I'd do it much different. I'm a 
pretty happy guy.” 

He is happy partly because he thinks 
he is helping to improve parties. “They 
are more uninhibited,” he says. 
noisemakers help produce spontane 

Green glow the skeletons. He is 
py, too, because of the quality he is 
getting into his products. There is, for 
example, his latest skeleton—a cardboard 
affair, with moving arms and legs, mainly 
for use at Halloween, Its special virtue 
is an eerie, greenish glow around the 
bones. “They're not plain black-and- 
white, like the competition,” Hoeflich 
tells you. 

But like any man who is enthusiastic 
about his work, he keeps happy most of 
all because there remains so much work 
to do, Though one man on one of his 
machines can today make 150,000 crepe- 
paper hats in one working day, and can 
supply the nation’s needs in a few weeks, 
he thinks his machinery can stand a 
lot of improvement. So, he says, can his 
noisemakers. “I don’t think we've sot as 
raucous yet as we can,” he explains, “We 
can do better.” END 
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Town Crier Gets New Voice 


Tins bike-mounted public-address ampli- 
fier gave aging Otto Gross a new lease on 
his job as town erier of Moerfelden, Ger- 
many. The newspaperless mountain village 
depends on its crier for information, but 
Gross’s voice had been growing too weak to 
be heard above street noises. 


Wooden Pole Birds Scare Crows 


Crows’ nests no longer clutter up_ the 
Otter Tail Power Company's poles in North 
Dakota, nor do careless nesters get fried by 
high voltage. Company engineers keep them 
amping carved kingbirds—natu- 
of crows—to the power lines. 
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Secrets of the South Pole 


from page I 


30 tons of food, fuel and gear per man— 
against seven tons shipped overseas for 
each soldier in World War II: 

Food. Scott's little band of men on 
their way out from the Pole died, some 
explorers think, not from the minus-75- 
degree cold, but because the party 
starved. The men did not have enough to 
eat to do the work that they had to do to 
survive. This year, food is supplied on 
the principle that in the Antarctic you 
need twice as much to have half the 
energy you have at home. 

There will be lots of meat—all boned, 

with roasts tied ready for the oven, be- 
fore the expedition left the U.S. This 
meat is mainly beef (for energy, and be- 
beef keeps well). And there will 
be lots of candy and desserts (for energy 
and a feeling of luxury). 
Jothing. In the past it has not been 
warm enough, or, if it was, it scratched. 
This year it's based on the principle, 
learned the hard way by previous expedi- 
tions, that it's best to wear several layers 
of lightweight material. Each man will 
have two suits, one he one light; at 
the Antare! coldest—possibly minus: 
100 at the Pole—he can wear the heavy 
over the light. Beneath, each man will 
wear long, waffle-knit cotton underwear. 
It's warmer than old-fashioned woolen 
underwear and less itchy. 

Hoods for outdoors will be lined with 
wolverine fur, found not to hold moisture 
when the breath or damp air falls on it. 
Gloves will be worn like clothes—one 
layer over another. A man may have 
three sets of gloves on his hands at once. 
Footwear: Korean boots. 

Shelter. The U.S. will construct 70 
prefab buildings at its four main camps— 
six at the Pole itself. The buildings will 
have plastic domes so that men won't 
have to go outdoors to watch Rawinsonde 
balloons. They will have hot and cold 
running water, and indoor plumbing. 

Transportation. This year's biggest 
snow tractors are 35-ton D-8s that look 
like freight engines and pull sled trains, 

[Continued on page 262] 
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The D-8s have oe cabs, cushioned 

seats, radio communication and 54-inch- 

wide treads so as not to sink into the 

snow. There are smaller tractors, too. 

This year's biggest sleds have a capao- 
ity of 20 tons, are shipped in three sec- 
tions and ride on skis, There are smaller 
sleds. down to one ton in capacity. 

But there is terrain—mountains and 
crevasses—that tractors can’t cross. There 
is weather—blizzard, blow and the white- 
out—where planes and helicopters can’t 
fly. For such occasions the U.S. is relying 
on Amundsen’s method: dogs. The U.S. 
started with three teams, of nine 75- 
pound Huskies each, both male and fe- 
male, They will mate and the number 
will increase, Navy men hope, as the 
next several years go by. 

Prime movers. Bulldozers with chains 
on their tires will hack out airfields. 
(When the frigid cold cracks their steel 
blades—as it will—new blades will be 
flown in or parachuted.) Rough-terrain 
fork-lifts will reach down into sled 
bodies and lift out cargoes. 

Fuel. This makes up two-thirds of the 
provisions that the U.S. is carrying to the 
Antarctic, A tanker full of aviation gas 
will be frozen into the ice along shore. 
So will a tanker of gas for ground equip- 
ment. The furnaces heating the buildings 
will burn diesel 

Color. Almost everything in the Ant- 
arctic is white, especially during the win- 
ter. On many days, both sea and air are 
white with snow and ice particles, float- 
ing or suspended. In this white-out, the 
ground looks the same as the sky to a 
pilot, and he'll bump the runway think- 
ing he’s way above it. On the ground, a 
man walking can’t even see where to step. 

Tents and mechanized equipment, 
therefore, are painted, or carry patches 
of, international orange, a shade selected 
for high visibility. Those windproof 
clothes are red, blue or international 
orange. For airborne or sled parties, the 
US. also provides black suits, You put 
them on if you are in trouble and need 
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Secrets of the South Pole 
[Continued jrom page 262) 
help. Black. very visible, in the Antarctic 
this year means that you are in distress. 

Recreational equipment. Men cooped 
up near the South Pole traditionally feel 
irritability, despair and loneliness. An- 
other name for all this is cabin fever. 

Lt. (j.g.) John Condit. a chaplain who 
is wintering over, took along parapher- 
alia for religious services of all denomi- 
nations, equipment for a glee club and 
orchestra, and educational courses, books, 
films, travel slides of places like Panama 
and Honolulu, and hobby kits. 

In the little U.S. cities of the Antarctic, 
men will be paid regularly in cash, and 
ship’s stores will sell them gum, skivvies, 
tobacco, Cokes, beer and all the rest. 
Chaplain Condit also carried a book en- 
titled 5,000 Indoor Games for All Occa- 
sions. This precaution, some old polar 
hands thought, was unnecessary. With 
sh on hand, they anticipated only one 
major indoor sport: the biggest poker 
game since the days of the Yukon. 

Communications. A vast radio net- 
work is being set up to keep the U.S. 
camps in constant communication with 
each other, with the expeditions of all 
other nations, and with Army, Navy and 
Air Force stations in Washington, D.C., 
and over the globe. Four amateur radio 
stations on the ice—including K4USN 
at the South Pole—will communicate 
throughout Antarctic winters with the 
130,000 amateur radio operators in the 
.S. Object: to bring voices from the 
Antarctic into home towns everywhere. 

Some ham sets in the U.S. can connect 
with telephones. This crowning touch 
shows how complete is U.S. equipment 
in the Antarctic: A man at the South 
Pole this time may, if he desires, ring up 
his home in Boise, Idaho, or Chattanooga, 
Tenn.—Gardner Soule. 
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“YELLOW PAGES’ of your Telephone Book. 


Plastic Moon to Circle Earth 
[Continued from page 128) 

These studies, that can be made by 
tracking from the ground, apply to all 
satellites. But aside from that, each bird 

probably have a “personality” all 
own. So many research jobs have 
been suggested that no one satellite 
could possibly carry the necessary in- 


| struments for all of them. These include 


studies of solar ultraviolet and X rays, 
electrical currents and magnetic influ- 
ences, cosmic rays, micrometeorites, and 


| hydrogen and ion densities. 


Space missions. It is logical to sup- 
pose that specific research tasks will be 
apportioned among the satellites. Out of 
the above list, one bird might do two 
jobs: (1) study solar ultraviolet rays to 
ather information that may lead to a 


| better understanding of climate and 


weather; (2) investigate electrical cur- 
rents flowing in and beyond the iono- 
sphere that have an effect on long- 
range communications, For the first it 
would use photon counters; for the sec- 
ond probably a very special instrument 
that is known as a proton precession 
magnetometer. 

This instrument, also called a nuclear 
resonance magnetometer, in its satellite 
form would be a small plastic tank filled 
with plain water in which a copper coil 
was immersed. Connected with it would 
be a programmer which, when it was trig- 
gered into action by a signal from the 
ground, would energize and de-energize 
the coil alternately every second. 

When the coil was energized, hydro- 
gen nuclei in the water would line up 
like little magnets. When the coil was de- 
energized, these line-up “magnets” would 
change their positions, precessing, or 
wobbling about the direction of the 


| earth’s magnetic field. This movement of 


the nuclei would set up tiny electric cur- 
rents in the coil, to be amplified, trans- 
lated into coded signals and radio-tele- 
metered back to earth. By interpreting 


| these signals, and comparing them with 


magnetometer readings at the earth’s 
surface, scientists could measure the 
Con 
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Plastic Moon to Circle Earth 
(Continued from page 268) 
strength of the earth’s magnetic field at 
the precise position in space of the man- 
made satellite. 

Looking into space. These scientists 
on the ground will want to know at all 
times where their eyes in space—the bird 
~are looking and obtaining their infor- 
mation. This could be done with optical- 
aspect tubes that, by sending back 
signals of varying strength, would actu- 
ally tell whether they were aimed at the 
sun, into black space, at the moon or the 
earth. Backing pve would be magnetic- 
aspect tubes. These would measure a 
satellite's attitude, or aspect, in space in 
relation to the known direction of the 
magnetic field, 

Standard equipment for all the satel- 
lites probably will be a input cir- 
cuit to code all information for intelligible 
transmission, and a modulator to super- 
impose the coded data on a carrier signal 
that will radio it to a ground receiving 
station, where it is interpreted. This is 
radio-telemetering, 

It is a good bet that these instru- 
ments and their electronic circuits will 
not be enclosed in the familiar little 
black boxes, but will be exposed, and 
probably attached directly to bulkheads 
that will also serve as internal bracing 
for the shell. Little black boxes weigh 
too much. 

This, then, is what the first artificial 
satellite may be like—the details of its 
construction, its close-up appearance, its 
probable functions, But its true signifi- 
cance will be the awesome achievement 
of science in projecting man—man's 
brain—into outer space. 

As an American, you will be able to 
look at that dim spot of light moving 
swiftly across the sky and say, with 
pride, “I know what that is. I helped to 
put it there.” END 
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| Radiation Buzzes Belt Alarm 
Finericurers and rescue workers at the 
Convair plant in Fort Worth wear alarms 
on their belts during emergencies to warn of 
radioactive danger spots. Radiation ionizes 
gas in a sealed chamber, allowing a charge 
to leak off a condenser and sound a bu: 
One click of a switch charges the condens 
a further turn sets the alarm to go off. 


| yy 


| Piano Memorizes New Tunes 
Wrrn the help of his piano-with- 
memory, Raymond Scott composes musi 
without having to write it. He plays the 
piece and the piano records it automatically. 
Scott, “Hit Parade” orchestra leader, is 
shown relaxing with his wife, singer Dorothy 
Collins, as the piano plays back a new song. 
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Why Drivers Like New Little Taxis 
[Continued from page 141) 

are the same ones that are offered in 

other Chevrolets. 

Ford engineers say that some fleet 
owners are interested in installing Ford 
seat belts, and like the deep-dish safety 
wheel and safety door locks. Besides the 
standard taxi package, which includes 
heavy-duty brakes, Ford offers such spe- 
cial gimmicks as an engine light, gover- 
nor, power windows and an extra cooling 
fan, Engine, frame and battery are un- 
changed from regular models. 

Plymouth makes special doors. In- 
stead of the regular upholstery backed 
by cardboard, there is a vinyl covering 
over X-inch tempered Masonite. Passen- 
gers kick the life out of taxi doors, smash 
windows when they slam doors. To cor- 
rect the latter, Plymouth cabs have 
stronger windows. Plymouth also fea- 
tures a battery heat shield and special 
cab carb, Push-button drive is available. 
How taxi drivers like it is something that 
the industry will soon learn. 

The sleek-looking Dodge is patterned 
after the Plymouth, for a higher price. 

Taxis are the guinea pigs. Detroit is 
using taxis, more and more, as a proving 
ground. “We find out things in three 
months that might not be learned in two 
years of passenger-car use,” one execu- 
tive said. 

Chevrolet men, in fact, learned the 
value of the fast-fill gas tank from their 
taxis; now it’s standard on all Chevvies. 

Kalamazoo learns, too. When Pitts- 
burgh drivers began reporting excessive 
right front tire wear, the Checker com- 
pany investigated. 

“We found,” says Ralph West, “that the 
drivers were using the right front wheel 
to hold against the curb. The parking 
brakes needed deeper notches for those 
Pittsburgh hills—ours and some other 
guys’, too. We now cut the notches 
deeper and the brakes hold!” END 
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Movable models whittle a big airplane plant down to size for more efficient planning. 


Toy Room Speeds Airplane Production 


HE man held a 137-ton metal- 

stretching press with two fingers, 
while several F-84 Thunderstreak jet 
fighter-bombers rested in the palm of 
his other hand. He was trying out some 
changes in Republic Aviation’s 560-acre 
plant layout at Farmingdale, N.Y. 

It was all in miniature. Otherwise the 
man would have been 288 feet tall, with 
muscles to match, clomping 48-foot 
brogans down the assembly-line aisles 
with 144-foot strides. Instead, on the 
quarter-inch-to-one-foot scale, the 43- 
foot Thunderstreaks are only 11 inches 
long, and the tiny chef in the company’s 
cafeteria stands just over an inch and a 
half to the top of his floppy white hat. 

It takes some 50,000 three-dimensional 
miniatures, from huge milling machines 
to telephones, drinking fountains, and 
even an X-ray machine in the hospital, 
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to make up this $60,000 toy room. The 
models are not playthings, but planning 
tools for Republi dustrial engineers. 


MODELMAKER Mario Donaudy puts the finish- 
ing touches on a Thunderstreak fighter-bomber. 
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Training Tomorrow's Air Force Generals 
[Continued from page 120] 


of an Aircraft Observer when he grad- 
uates. Aerial navigation is considered to 
be the ideal foundation for future spe- 
cialization as a pilot, a navigator-bom- 
bardier or an operational officer in elec- 
tronic countermeasures, guided missiles 
or other fields of Air Force activities, 
On graduation day, in addition to his 
navigator’s wings, the cadet will receive 
a Bachelor of Science degree and become 
a second lieutenant in the Air Force, 
Rounded education, Mindful that a 
future commander in an Air Force with 
world-wide bases and_ responsibilities 
must be well grounded in many matters 
besides aeronautics, the Academy has 
laid out a curriculum devoted 50 percent 
to social studies and the humanities. 
Each cadet will get four years of Eng- 
lish and history, and in addition will 
study philosophy, geography, psychol- 
ogy, law, economics, governmental sys- 
tems, international relations and business 
management. In his senior year, he will 
be given a choice between a heavy dose 
of a foreign language, with emphasis on 
speaking and understanding it, and an 
equally massive course in aircraft desi 
On the technical side, he will study 
mathematics. chemistry, graphies, phys- 
ies, mechanics and materials, electrical 


engineering and electronics, thermody- 
namics and aerodynamics. In addition, in 
his training to become an aircraft ob- 
server, he will be given intensive ground 
and flight training in dead reckoning, 
celestial and polar navigation, pressure- 
pattern flying, loran and radar, and he 
will be introduced to the special tech- 
niques and equipment required in high- 
s |, high-altitude planes of the latest 
types. 

His summers, apart from an annual 
four-week leave, will be filled with flying 
visits to principal U.S. installations of 
the Air Force's chief commands and 
services, and with military training. 

Gridiron hopes. Cynics were quick to 
comment that one of the chief purposes 
of founding an Air Force Academy was 
to field a football team capable of scalp- 
ing West Point and Annapolis, Doubtless 
this is a dream shared by all concerned 
at USAFA, but its realization seems likely 
to be a long time coming. 

So stiff are the scholastic requirements 
for eligibility that a player is knocked out 
of intercollegiate competition if he slips 
below an average grade of 70 in even 
nine subjects, 

t and Annapolis needn't start 
trembling just yet. END 


nexr monru: Facts and Figures on All 1956 Cars 
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Wauar U.S. car has the lowest weight 
per horsepower? Which has the most 
weight per square inch of brake lining? 
Do you know the headroom in the Con- 
tinental, the rear-axle ratios in the 
Rambler, or whether a Buick will fit in 
‘our garage? Got any idea of an Imper- 
ial’s turning circle, or how many car- 
buretor barrels a Cadillac Eldorado has? 

A special section in February Poputan 
Science Montay will give dimensioned 
drawings of every 1956 make of U.S. car, 
plus detailed specifications on engines, 
transmissions, and running gear. It’s an 
issue you'll study and save. 
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Here's the great new finishing sander 
that’s got everyone talking—with a price 
tag anyone can afford! 

It's Porter-Cable’s Model 145—and it's a 
honey! Use it for coarse, medium, and 
fine finishing on wood, metal, plastics, 
glass, and many other materials—do hun- 
dreds of sanding jobs faster and easier! 
Orbital motion lets you sand with, 
against, or across the grain, with never 
a gouge or ripple. Husky Universal 
motor has all the speed and power you'll 
ever need—lightweight, balanced design 
prevents fatigue. 

Best of all, this rugged new Sander is 
built to Porter-Cable’s uncompromising 
quality standards — which means long 
life, trouble-free service, value far be- 
yond its price, See and try it soon! 


MODEL 145—ONLY $39.50 COMPLETE 
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4 abrasive sheets for the 145. Quick-change 
paper clamps, sturdy die-cast aluminum 
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6151 N, Salina St., Syracuse 8, N. Y. 

Yes, send me a complete catalog sheet on the 
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In Canada, write to Porter-Cable, Led., Box 5019, 
London, Gneario. Canadian prices slightly high 


JANUARY 1956 283 


A Few of the ce 
ce You Can Perform 


9" x 3/ Model C Bench Lathe $235 f.0.b, factory. Time payment terms available, 


9” SOUTH BEND LATHE 


This South Bend 9” Precision Lathe is the basic tool for your 
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of operations done on South Bend Lathes in industry. Also, 
operations ordinarily performed on other machine tools are 
made possible through the use of efficient attachments. You 
get more for your money in a South Bend 9” Lathe. 

Write for catalog — see local distributor —look under 
“Machine Tools” in your classified telephone directory. 
NEW 14” DRILL PRESS—a ruggedly built tool unsurpassed for accuracy 
and dependability. 

Write for catalog. 
SOUTH BEND LATHE WORKS 
Building Better Tool Since 1906 

455 EAST MADISON STREET, SOUTH BEND 22, INDIANA 


24 POPULAR SCIENCE 


America’s Fast-Growing 


Industry Offers You 
1. EXTRA eee IN SPARE TIME 


growth ani 
and new uses fo 


You Practice Broadcasting with Parts I Send 


rt of my Br 
Broudeasti 


You Practice Servicing 
> with Parts | Send 


mon to R 
build the 
st which 


Send Your Old Rugs, Clothing, etc. — 


to the OLSON RUG dle" 2a 


Lovely New Rug 
like these 


Color Catalog, Free Wo 
& Free Scatter Rug Coupo 
OLSON RUG CO., 4-10, CHICAGO 41, ILL. 

Mail Book of Rugs, Model Rooms, Gift Coupons 


Nan 


